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PREFACE 


The  work,  of  which  the  present  little  volume  forms 
the  first  part,  has  been  undertaken,  at  the  suggestion 
of  several  eminent  educationists,  to  supply  a  palpable 
want.  The  works  on  Botany,  many  of  them  of  great 
excellence,  which  have  found  their  way  into  this 
country,  have  been  prepared  with  reference  to  climates 
differing,  in  some  cases,  very  widely  from  our  own. 
They  consequently  contain  accounts  of  many  plants 
which  are  entirely  foreign  to  Canada,  thus  obstructing 
the  search  for  descriptions  of  those  which  happen  to  be 
common  to  our  own  and  other  countries  ;  and,  on  the 
other  hand,  many  of  our  Canadian  species  are  not  men- 
tioned at  cM  in  some  of  the  Classifications  which  have 
been  in  use.  It  is  believed  that  the  Classification  which 
is  to  form  the  second  part  of  this  work  will  be  found  to 
contain  all  the  commonly  occurring  species  of  the 
Provinces  whose  floras  it  is  designed  to  illustrate,  with- 
out being  burdened  with  those  which  are  either  ex- 
tremely rare,  or  which  do  not  occur  in  Canada  at  all. 

The  present  Part  is  designed  to  teach  the  Elements 
of  Structural  Botany  in  accordance  with  a  method  which 
is  believed  to  be  more  rational  than  that  commonly 
adopted;  and  it  will  be  found  to  supply  all  that  is 
requisite  for  passing  the  examinations  for  Teachers' 
Certificates  of  all  grades,  as  well  as  any  others  demand- 
ing an  elementary  knowledge  of  the  subject.  It 
contains  familiar  descriptions  of  common  plants,  illus- 
trating the  chief  variations  iu  plant-structure,  with  a  view 
to  laying  a  foundation  for  the  intelligent  study  of 
Systematic  Botany  with  the  aid  of  the  second  part; 
then  follow  a  few  lessons  on  Morphology ;   and  the 
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Elements  of  Vegetable  Histology  are  treated  of  in  as 
simple  and  brief  a  manner  as  was  thought  to  be  con- 
sistent with  the  nature  of  the  subject. 

The  Schedules,  the  use  of  which  is  very  strongly 
recommended,  were  devised  by  the  late  Professor  Hens- 
low,  of  Cambridge  University,  to  fix  the  attention  of 
pupils  upon  the  salient  points  of  structure.  They  will 
be  found  invaluable  to  the  teacher  as  tests  of  the  accu- 
racy of  his  pupils'  knowledge.  The  cost  of  striking  off 
a  few  hundred  blanks  of  each  sort  would  be  very 
trifling,  and  not  worth  considering  in  view  of  the 
resulting  advantages. 

The  wood-cuts  are  from  drawings  from  living  speci- 
mens, except  in  two  or  three  instances  where  assistance 
was  derived  from  cuts  of  well-known  excellence  in 
standard  works  on  Botany.  It  need  hardly  be  said 
that  the  engravings  are  not  in  any  sense  intended  to 
take  the  place  of  the  living  plants.  They  are  designed 
chiefly  to  assist  in  the  examination  of  the  latter,  and 
whilst  it  is  hoped  that  they  may  be  of  service  to  those 
who  may  desire  to  read  the  book  in  the  winter,  season, 
it  is  strongly  urged  upon  teachers  and  students  not  to 
be  satisfied  with  them  as  long  as  the  plants  themselves 
are  available. 

The  works  most  frequently  consulted  in  the  prepar- 
ation of  the  text  are  those  of  Hooker,  Gray,  Bentley  and 
Oliver. 

Finally,  the  Authors  look  for  indulgence  at  the  hands 
of  their  fellow-teachers,  and  will  be  glad  to  receive  sug- 
gestions tending  to  increase  the  usefulness  of  the  work, 
and  to  extend  a  taste  for  what  must  ever  be  regarded  as 
one  of  the  most  refining  as  well  as  one  of  the  most 
practically  useful  of  studies. 

September  t  1879. 
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THE    ELEMENTS 


OF 


STRUCTURAL   BOTANY 


1.  The  study  of  Botany  is  commonly  rendered  unat- 
tractive to  the  beginner  by  the  order  in  which  the  parts 
of  the  subject  are  presented  to  him.  His  patience  be- 
comes exhausted  by  the  long  interval  which  must  neces- 
sarily elapse  before  he  is  in  a  position  to  do  any  practical 
work  for  himself.  In  accordance  with  the  usual  plan, 
some  months  are  spent  in  committing  to  memory  a 
mass  of  terms  descriptive  of  the  various  modifications 
which  the  organs  of  plants  undergo ;  and  not  until  the 
student  has  mastered  these,  and  perhaps  been  initiated 
into  the  mysteries  of  the  fibro-vascular  system,  is  he 
permitted  to  examine  a  plant  as  a  whole.  In  this 
little  work,  we  purpose,  following  the  example  of  some 
recent  writers,  to  reverse  this  order  of  things,  and  at 
the  outset  to  put  into  the  learner's  hands  some  com- 
mon plants,  and  to  lead  him,  by  his  own  examination 
pf  these,  to  a  knowledge  of  their  various  organs^to 
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cultivate,  in  short,  not  merely  bis  memory,  but  also, 
and  cbiefly,  bis  powers  of  observation. 

It  is  desirable  tbat  tbe  beginner  should  provide  him- 
self with  a  magnifying  glass  of  moderate  power  for 
examining  the  more  minute  parts  of  specimens ;  a 
sharp  penknife  for  dissecting ;  and  a  couple  of  fine 
needles,  which  he  can  himself  insert  in  convenient 
handles,  and  which  will  be  found  of  great  service  in 
separating  delicate  parts,  and  in  impaling  fine  portions 
for  examination  with  the  aid  of  the  lens. 


CHAPTEE  I. 


EXAMINATION    OF    A    BUTTERCUP. 

2.  To  begin  with,  there  is  no  plant  quite  so  suitable 
as  our  common  Buttercup.  This  plant,  which  has 
c  ^nspicuous  yellow  flowers,  may  be  found  growing  in 
almost  every  moist  meadow.  Having  found  one,  take 
up  the  whole  plant,  loosening  the  soil  a  little,  so  as  to 
obtain  as  much  of  the  Boot  as  possible.     Wash  away 

the  earth  adher- 
ing to  the  latter 
part,  and  then 
proceed  to  ex- 
amine your  spec- 
imen.  Begin- 
ning with  the 
Root,  (Fig.l)  the 
Fig.  1.  first    noticeable 

thing  is  that  it  is  not  of  the  same  colour  as  the  rest  of 
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the  plant.  It  is  nearly  white.  Then  it  is  not  of  thv) 
same  form  as  the  part  of  the  plant  above  ground. 
It  is  made  up  of  a  number  of  thread-like  parts  which 
spread  out  in  all  directions,  and  if  you  examine  one  of 
these  threads  through  your  magnifying  glass,  you  wil] 
find  that  from  its  surface  are  given  off  many  fi-ner 
threads,  called  rootlets.  These  latter  are  of  great  im. 
portance  to  the  plant ;  it  is  largely  by  means  of  their 
tender  extremities,  and  the  parts  adjacent  to  these, 
that  it  imbibes  the  nutritious  fluids  contained  in  the 
soil. 

Whilst  you  are  looking  at  these  delicate  rootlets,  you 

may  perhaps  wonder  that  they  should  be  able  to  make 

their  way  through  the  soil,  but  how  they  do  this  will  be 

apparent  to  you  if  you  examine  the  tip  of  one  of  them 

with  a  microscope  of  considerable  power.     Fig.  2  repre- 

"^    .         sents  such  a  tip  highly  magnified.     It  is  to 

jlJjjjHJJ         be  observed  that  tiie  growth  of  the  rootlet 

tnli         ^^^^  ^^*  *^^^®  place  at  the  very  extremity, 

IgM i  but  immediately   behind  it.     The  extreme 

^W *    tip  consists  of  harder  and  firmer  matter  than 

Fig.  2.  that  behind,  and  is  in  fact  a  sort  of  cap  or 
thimble  to  protect  the  growing  part  underneath.  As 
the  rootlet  grows,  this  little  thimble  is  pushed  on  firtt 
through  the  crevices  of  the  soil,  and,  as  you  may  sup- 
pose, is  soon  worn  away  on  the  outside,  but  it  is  as 
rapidly  renewed  by  the  rootlet  itself  on  the  inside. 

Another  difference  between  the  root  and  the  part 
above  ground  you  will  scarcely  have  failed  to  discover : 
the  root  has  no  leaves,  nor  has  it  any  buds. 

You  may  describe  the  root  of  the  Buttercup  asjlbrouis, 
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3.  Let  US  now  look  at  the 
Stem.  (Fig.8.)  Itis upright, 
pretty  firm,  coloured  green, 
and  leaves  spring  from  it  at 
intervals.  As  there  is  scarce- 
ly any  appearance  of  wood  in 
it,  we  may  describe  it  as 
herbaceous.  At  several  points 
along  the  main  stem  branches 
are  given  off,  and  you  will 
observe  that  immediately 
below  the  point  from  which 
every  branch  springs  there 
is  a  leaf  on  the  stem.  The 
angle  between  the  leaf  and 
the  stem,  on  the  upper  side.* 
is  called  the  axil^  of  the^leaf 
[cwilla,  an  armpit),  and  it  is 
a  rule  to  which  there  are 
scarcely  any  exceptions,  that 
branches  can  only  spring 
from  the  axils  of  leaves. 

The    stem    and    all    the 
branches  of  our  plant  termi- 
Fig.  3  nate,  at  their  upper  extremi- 

ties, either  in  flowers  or  in  flower-buds. 

4.  Let  us  now  consider  the  Leaves.  A  glance  will 
show  you  that  tlie  leaves  of  this  plant  are  not  all  ahke. 
Those  at  the  lower  end  of  the  stem  have  long  stalks,  (Fig. 
4)  which  we  shall  henceforward  speak  of  as  i)etioles.  Those 
a  little  higher  up  have  petioles  too,  but  they  are  not 


ELEMENTS    OF    STRUCTURAL    BOTANY. 


quite  so  long  as  the  lower  ones,  and  the  highest  leaves 
have  no  petioles  at  all.  They  appear  to  he  sitting  on 
the  stem,  and  hence  are  said  to  he  sessile.  The  lowest 
leaves  oi  all,  as  they  seem  to  spring  from 
the  root,  may  be  described  as  radical, 
whilst  the  higher  ones  may  be  called 
cauiyne_{caulis,  a  stem).  The  broad  part 
of  a  leaf  is  its  Idadc.  In  the  plant  we 
are  now  examining,  the  blades  of  the 
leaves  are  almost  divided  into  distinct 
pieces,  which  are  called  lohcs^  and  each  of 
these  again  is  more  or  less  deeply  cut. 
Both  petioles  and  blades  of  our  leaves  are 
covered  with  minute  hairs,  and  so  are  said 
to  be  1\airy., 

Fig.  4. 

Hold  up  one  of  the  leaves  to  the  light,  and  you  will 
observe  that  the  veips  run  through  it  in  all  directions, 
forming  a  sort  of  net- work.  The  leaves  are  therefore 
net-veined^ 

The  points  along  the  stem  from  which  the  leaves 
arise  are  called  iiode^^  and  the  portions  of  stem  between 
the  nodes  are  called  intermdes. 

5.  Let  us  next  examine  the  Flowers.  Each  flower  in 
our  plant  is  at  the  end  either  of  the  stem  or  of  a  branch 
of  the  stem.  The  upper  portions  of  the  stem  and  its 
Ijranches,  upon  which  the  flowers  are  raised,  are  called 
the  jjeduncles  of  the  flowers. 

Take  now  a  flower  which  has  just  opened. 
Beginning  at  the  outside,  you  will  find  five 
little  spreading  leaves,  somewhat  yellowish 
in  colour.     Each  of  these  is  called  a  sepal, 

.    c         and  the  five  together  form  the  calyx  of  the 

ng.  5  "^  -^ 
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flower.  If  you  look  at  a  flower  which  is  a  httle  older, 
yon  will  probahly  not  find  any  sepals.  They  will  have 
fallen  off,  and  for  this  reason  they  are  said  to  be  decidii- 
gxis.  So,  in  like  manner,  the  leaves  of  most  of  our 
trees  are  deciduous,  because  they  fall  at  the  approach  of 
winter.  You  will  find  that  you  can  pull  off  the  sepals 
one  at  a  time,  without  disturbing  those  that  remain. 
This  shows  that  they  are  not  connected  together.  They 
are  therefore  said  to  he^fni^,  and  the  calyx  is  described 
as  ^plysepalom. 

Inside  the  circle  of  sepals  there  is  another  circle  ol 
leaves,  usually  five  in  number,  bright  yellow  in  colour, 
and  much  larger  than  the  sepals.  Eacli  of  them  is 
called  a  ji^tal,  and  the  five  together  form  the  corolla  of 
the  flower.  Observe  carefully  that  each  petal  is  not  in- 
serted in  front  of  a  sepal,  but  in  front  of  the  space  be- 
tween two  sepals.  The  petals  can  be  removed  one  at  a 
time  like  the  sepals.  They,  too,  are  free,  and  the  cor- 
olla is  jiohjpetahus.  If  you  compare  the  petals  with  one 
another,  you  will  see  that  they  are,  as  nearly  as  possi- 
ble, alike  in  size  and  shape.  The  corolla  is  therefore 
re^^dar. 

6.  -We  have  now  examined,  minutely  enough  for  our 
present  purpose,  the  calyx  and  corolla.  Though  their 
divisions  are  not  coloured  green,  like  the  ordinary  leaves 
of  the  plant,  still,  from  their  general  form,  you  will  have 
no  difficulty  in  accepting  the  statement  that  the  sepals 
and  petals  are  in  reality  leaves.  It  will  not  be  quite  so 
apparent  that  the  parts  of  the  flower  which  still  remain 
are  also  only  modifications  of  the  same  structure.  But 
there  is  good  evidence  that  this  is  the  case.     Let  us, 
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however,  examine  these  parts  that  re- 
main. There  is  first  a  large  number  of 
httle  yellow  bodies,  each  at  the  top  of  a 
little  thread-like  stalk.  Each  of  these 
Figl'  6.  bodies,  with  its  stalk,  is  called  a  stamen. 
The  little  body  itself  is  the  mther,  and  the  stalk  is  its 
fUanient.  Your  magnifying  glass  will  show  you  that 
each  anther  consists  of  two  oblong  sacs,  united  length- 
wise, the  filament  being  a  continuation  of  the  line  of 
union.  (Fig.  7.) 
/vi  m...  If  you  look  at  a  stamen  of  a  flower  which 
III  ;'|  iri  ^i9,s  been  open  some  time,  you  will  find  that 
X  T     ^ach  anther-cell  has  split  open    along   its 

outer  edge,  and  has  thus  allowed  a  fine 
yellowish  dust  to  escape  from  it.  (Fig.  8.) 
This  dust  IS  called  j^ojjen.  A  powerful 
FiR.  7.  Fig  8  magnifier  will  show  this  pollen  to  consist  of 
grains  having  a  distinct  form. 

As  the  stamens  are  many  in  number,  and  free  from 
each  other,  they  are  said  to  be  jjobjandrous. 

7.  On  removing  the  stamens  there  is  still  left 

a  little  raised  mass,  (Fig.  9)  which  with  the  aid 

of  your  needle  you  will  be  able  to  separate  into 

a  number  of  distinct  pieces,  all  exactly  alike,  and 

^^'^'    looking  something  hke  unripe  seeds.    Fig.  10 

shows  one  of  them  very  much  magnified,  and  cut 

through  lengthwise.     These  little  bodies,  taken 

separately,  are  called  carpels.     Taken  together, 

they  form  the  pistil.     They  are  hollow,  and 

Fig  10.   each  of  them  contains,  as  the  figure  shows,  a 

little  grain-like  substance  attached  to  the  lower  end  of 

its  cavity.     This  substance,  in  its  present  condition,  is 

the  ovule^  and  later  on  becomes  the  seed. 
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Fig.  11. 


You  will  notice  that  the  carpel  ends,  at  the  top,  iii  a 
little  bent  point,  and  that  the  convex  edge  is  more  or 
less  rough  and  moist,  so  that  in  flowers 
whose  anthers  have  burst  open,  a  quan- 
tity of  pollen  will  be  found  sticking  there. 
This  rough  upper  part  of  the  carpel  is 
called  the  sti(/ma.  Fig.  11  shows  a  stigma 
greatly  magnified.  In  many  plants  the 
stigma  is  raised  on  a  stalk  above  the  ovary.  Such  a 
stalk  is  called  a  st}/le.  In  the  Buttercup  the  style  is  so 
short  as  to  be  almost  suppressed.  "When  the  style  is 
entirely  absent  the  stigma  is  said  to  bo  sessile.  The 
hollow  part  of  the  carpel  is  the  ovary. 

In  our  plant  the  pistil  is  not  connected  in  any  way 
with  the  calyx,  and  is  consequently  said  to  be  free  or 
superior^  and,  as  the  carpels  are  not  united  together, 
the  pistil  is  said  to  be  apocarpous. 

8.  Eemove  now  all  the  carpels,  and  there  remains 
nothing  but  the  swollen  top  of  the  peduncle.  This 
swollen  top  is  the  receptacle  of  the  flower.  To  it.  in  the 
case  of  the  Buttercup,  all  four. parts,  calyx,  corolla, 
stamens,  and  pistil,  are  attached.  When  a  flower  has 
all  four  of  these  parts  it  is  saiJ  to  be  complete. 

9.  Let  us  now  return  to  our  statement  tliat  the  struc- 
ture of  stamens  and  pistils  is  only  a  modi- 
fication of  leaf- structure  generally.  The 
stamen  looks  less  like  a  leaf  than  any  other 
part  of  the  flower.  Fig.  12  will,  however, 
serve  to  show  you  the  plan  upon  which  the 
botanist  considers  a  stamen  to  be  formed. 
The  anther  corresponds  to  the  leaf-blade, 
and  the  filament  to  the  petiole.     The  two 

Fig.  12         cells  of  the  anther  correspond  to  the  two 
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halves  of  the  leaf,  and  the  sells  burst  open  along  what 
jinsv/ers  to  the  margin  of  the  leaf. 

10.  In  the  case  of  apocarpous  pistils,  as  that  of  the 
Buttercup,  the  botanist  considers  each  carpel  to  be 
formed  by  a  leaf- blade  doubled  lengthwise  until  the 
edges  meet  and  unite,  thus  forming  the  ovary.  Fig.  13 
will  make  this  clear. 

11.  There  are  many  facts  which  support  this  theory 
as  to  the  nature  of  the  different  parts  of  the  flower. 
Suffice  it  to  mention   here,  that  in  the  white  Water- 

Lily,  in  which  there  are  several  circles  of  sepals 
and  petals,  it  is  difficult  to  say  where  the  sepals 
end  and  the  petals  begin,  on  account  of  the 
gradual  change  from  one  set  to  the  other.  And 
Fig.  13.  ^0*  o^^y  i^  there  a  gradual  transition  from  se- 
pals to  petals,  but  there  is  likewise  a  similar  transition 
from  petals  to  stamens,  some  parts  occurring,  which  are 
neither  altogether  petals,  nor  altogether  stamens,  but  a 
mixture  of  both,  being,  imperfect  petals  with  imperfect 
anthers  at  their  summits.  We  can  thus  trace  ordinary 
leaf-forms,  by  gradual  changes,  to  stamens. 

We  shall,  then,  distinguish  the  leaves  of  plants  o,s 
foliage-leaves,  and  flower-leaves,  giving  the  latter  name 
exclusively  to  the  parts  which  make  up  the  flower, 
and  the  former  to  the  ordinary  leaves  which  grow 
upon  the  stem  and  its  branches. 

12.  You  are  now  to  try  and  procure  a  Buttercup 
whose  flowers,  or  some  of  them,  have  withered  away, 
leaving  only  the  head  of  carpels  on  the  receptacle.  The 
carpels  will  have  swollen  considerably,  and  will  now 
show  themselves  much   more  distinctly  than   in    the 
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flower  which  we  have  been  exam- 
ining. This  is  owing  to  the  growth 
'of  the  ovules,  which  have  now 
become  seeds.  Eemove  one  of 
Fig.  14.  Fig.  15.  the  carpels,  and  carefully  cut  it 
through  the  middle  lengthwise.  You  will  find  that  the 
seed  almost  entirely  fills  the  cavity.     (Figs.  14  and  15.) 

fThis  seed  consists  mainly  of  a  hard  substance 
called  albumen,  enclosed  in  a  thin  covering.  At 
the  lower  end  of  the  albumen  is  situated  a  very 
Fig.  16.  small  body,  which  is  the  emhrijo.  It  is  this 
which  develoi^s  into  a  new  plant  when  the  seed  germi- 
nates. 

13.  We  have  seen  then  that  our  j)lant  consists  of 
several  parts : 

(1).  The  Root.  This  penetrates  the  soil,  avoiding 
the  light.  It  is  nearly  white,  is  made  up  of  fibres,  from 
which  numbers  of  much  finer  fibres  are  given  off,  and 
is  entirely  destitute  of  buds  and  leaves. 

(2).  The  Stem.  This  grows  upward,  is  coloured, 
bears  foliage-leaves  at  intervals,  gives  off  branches  from 
the  axils  of  these,  and  bears  flowers  at  its  upper  end. 

(3).  The  Leaves.  These  are  of  two  sorts  :  i^oZw^^- 
lecLves  and  Flower -leaves.  The  former  are  sub-divided 
into  radical  and  cauline,  and  the  latter  make  up  the 
flov/er,  the  parts  of  which  are  four  in  number,  viz. : 
calyx    corolla,  stamens,  and  pistil. 

It  is  of  great  importance  that  you  should  make  your- 
selves thoroughly  familiar  with  the  different  parts  of  the 
plant,  .as  just  described,  before  going  further,  and  to 
that  end  it  will  be  desirable  for  you  to  review  the  pre- 
sent chapter  carefully,  giving  special  attention  to  those 
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parts  which  were  not  perfectly  plain  to  you  on  your  first 
reading. 

In  the  next  chapter,  we  shall  give  a  very  hrief  ac- 
count of  the  uses  of  the  different  parts  of  the  flower.  If 
found  too  difficult,  the  study  of  it  may  be  deferred  until 
further  progress  has  been  made  in  plant  examination. 


CHAPTEE  II. 

FUNCTIONS  OF  THE  ORGANS  OF  THE  FLOWER. 

14.  The  chief  use  of  the  calyx  and  corolla,  or  florav 
envelopjs,  as  they  are  collectively  called,  is  to  protect  the 
other  imr is  of  the  fJower.  They  enclose 'the  stamens  and 
pistil  in  the  bud,  and  they  usually  wither  away  and  dis- 
appear shortly  after  the  anthers  have  shed  their  pollen, 
that  is,  as  we  shall  presently  see,  as  soon  as  their  ser- 
vices as  protectors  are  no  longer  required. 

15.  The  corollas  of  flowers  are  usually  bright- colour- 
ed, and  frequently  sweet-scented.  There  is  little  doubt 
that  thesq^  qualities  serve  to  attract  insects,  which,  in 
search  of  honey,  visit  blossom  after  blossom,  and,  bring- 
ing their  hairy  limbs  and  bodies  into  contact  with  the 
open  cells  cf  the  anthers,  detach  and  carry  away  quan- 
tities of  pollen,  some  of  which  is  sure  to  be  rubbed  off 
upon  the  stigmas  of  other  flowers  of  the  same  kind, 
subsequently  visited. 

16.  The  essential  part  of  the  stamen  is  the  anther, 
and  the  purpose  of  this  organ  is  to  produce  the  pollen, 
which,  as  you  have  already  learned,  consists  of  minute 
grains,  having  ft  definite  structure.  These  little  grains 
are  usually  alike  in  plants  of  the  same  kind.     They  are 


12  ELEMENTS    OF    STRUCTUEAL    BOTANY. 

furnished  with  two  coats,  the  inner  one  extremely  thin, 
and  the  outer  one  much  thicker  by  comparison.  The 
interior  of  the  pollen -grain  is  filled  with  liquid  matter. 
When  a  pollen-grain  falls  upon  the  moist  stigma  it 
begins  to  f/rmv  in  a  curious  manner.  (Fig.  17).  The 
inner  coat  pushes  its  way  through  the  outer  one, 
at  some  weak  point  in  the  latter,  thus  forming  the 
beginning  of  a  slender  tube.  This  slowly  pene- 
trates the  stigma,  and  then  extends  itself  down- 
Fig.  17.  wards  through  the  style,  until  it  comes  to  the 
cavity  of  the  ovary.  The  liquid  contents  of  the  pollen- 
grain  are  carried  down  through  this  tu1»e,  which  remains 
closed  at  its  lower  end,  and  the  body  of  the  grain  on  the 
stigma  withers  away. 

The  ovary  contains  an  ovule,  w^hicli  is  attached  by 

one  end  to  the  wall  of  the  ovary.     The  ovule  consists  of 

a  kernel,  called  the  nucleus,  which  is  usually  surrounded 

by  two  coats,  through  both  of  which  there  is  a 

minute  opening  to  the  nucleu's.     This  opening 

v-jsJJ       is  called  the  mirropyJe,   and  is  always  to  be 

Fig.  18.  ^ound  at  that  end  of  the  ovule  which  is  not 

attached  to  the  ovary.  (Fig.  18,  m.) 

About  the  time  the  anthers  discharge  their  j)ollen,  a 
little  cavity,  called  the  emhr^/o-suc,  appears  inside  the 
nucleus,  near  the  micropyle.  The  pollen -tube,  with  its 
liquid  contents,  enters  the  ovary,  passes  through  the 
mioropyle,  penetrates  the  nucleus,  and  attaches  itself  to 
the  outer  surface  of  the  embryo-sac.  Presently  the 
tube  becomes  empty,  and  then  withers  away,  and,  in 
the  meanwhile,  a  minute  body,  wliich  in  time  dcvelopcs 
into  the  embryo,  makes  its  appearance  in  tho  embryo- 
sac,  and  from  that  time  the  ovule  may  i)roperly  be 
called  a  seed. 
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17.  In  order  that  ovules  may  become  seeds,  it  is 
always  essential  that  they  should  be  fertilized  in  the 
manner  just  described.  If  we  prevent  pollen  from 
reaching  the  stigma — by  destroying  the  stamens,  for 
instance — the  ovules  simply  shrivel  up  and  come  to 
nothing.  • 

Now  it  is  the  business  of  the  flower  to  produce  seed, 
and  we  have  seen  that  the  production  of  seed  depends 
mainly  upon  the  stamens  and  the  pistil.  These  organs 
may  consequently  be  called  the  essential  organs  of  he 
flower.  As  the  calyx  and  corolla  do  not  play  any  direct 
part  in  the  production  of  seed,  but  only  protect  the 
essential  organs,  and  perhaps  attract  'insects,  we  can 
understand  how  it  is  that  they,  as  a  rule,  disappear 
early.  Their  work  is  done  when  fertilization  has  been^ 
accomplished. 

Having  noticed  thus  briefly  tne  part  played  by  eacii 
set  of  floral  organs,  we  shall  now  proceed  to  the  exami- 
nation of  two  other  plants,  with  a  view  to  comparing 
their  structure  with  that  of  the  Buttercup. 


CHAPTER  III. 

EXAMINATION    OF    HEPATIC  A    AND    MARSH-MARIGOLD — RESEM- 
BLANCES   BETWEEN    THEIR    FLOWERS  AND    THAT   OF 
BUTTERCUP. 

18.  Hepatica.  You  may  procure  specimens  of  the 
Hepatica  almost  anywhere  in  rich  dry  woods,  but  you 
will  not  And  it  in  flower  except  in  spring  and  early 
summei'.  Lt  is  very  desirable  that  you  should  have  the 
plant  itself,  but  for  those  who  are  unable  to  obtain 
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specimens,  the  annexed  engravings   may  serve    as   a 
substitute. 

Beginning  then  at  riie  root  of  our  new  plant,  you  see 
that  it  does  not  differ  in  any  great  measure  from  that 
of  the  Buttercup.  It  may  in  like  manner  be  described 
Sisjibrous. 


Fig.  19. 

The  next  point  is  the  stem.  You  will  remember  that 
in  the  Buttercup  the  stem  is  that  part  of  the  plant 
from  which  the  leaves  spring.  Examining  our  Hepa- 
tica  in  the  light  of  this  fact,  and  following  the  petioles 
of  the  leaves  down  to  their  insertion,  we  find  that  they 
and  the  roots  appear  to  spring  from  the  same  place — 
that  there  is,  apparently,  no  stem.  Plants  of  this  kind 
are  therefore  called  acaidescent,  that  is,  stemless,  but  it 
tQUst  be  carefully  borne  in  mind  that  the  absence  of  the 
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stem  is  only  apparent.     In  reality  there  is  a  stem,  but 
it  is  so  short  as  to  be  almost  indistinguishable. 

The  leaves  of  the  Hepatica  are  of  course  all  radical. 
They  will  also  be  found  to  be  net-veined. 

19.  The  Flowers  of  the  Hepatica  are  all  upon  long 
peduncles,  which,  like  the  leaves,  appear  to  spring  from 
the  root.  Naked  peduncles  of  this  kind,  rising  from 
the  ground  or  near  it,  are  called  scapes.  The  flower- 
stalks  of  the  Tulip  and  the  Dandelion  furnish  other 
familiar  examples. 

Let  us  now  proceed  to  examine  the  flower  itself. 
Just  beneath  the  coloured  leaves  there  are  three  leaf- 
lets, which  you  will  be  almost  certain  to  regard,  at  first 
sight,  as  sepals,  forming  a  calyx.  It  wH  not  be  diffi- 
cult, however,  to  convince  you  that  this  conclusion 
would  be  incorrect.  If,  with  the  aid  of  your  needle, 
you  turn  back  these  leaflets,  yob  'will  readily  discover, 
between  them  and  the  coloured  iwrtion  of 
the  flower,  a  very  sJ^ort  hit  of  stem,  (Fig.  20), 
the  upper  end  of  which  is  the  receiytacle. 
As  these  leaflets,  then,  are  on  the  peduncle, 
helow  the  receptacle,  they  cannot  be  sepals.  Fig.  20. 
They  are  simply  small  foliage  leaves,  to  which,  as  they 
are  found  beside  the  flower,  the  name  bracts  is  given. 
Our  flower,  then,  is  apparently  without  a  calyx,  and  in 
this  respect  is  different  from  the  Buttercup.  The  whole 
four  parts  of  the  flower  not  being  present,  it  is  said  to 
be  inocmiplete. 

20.  It  may  be  explained  nere  thai;  there  is  an  under- 
standing among  botanists,  that  if  the  calyx  and  corolla 
are  not  both  present  it  is  always  the  corolla  whicli  "  s 
wanting,  and  so  it  happens  that  the  coloured  part  of 
the   flower  under  consideration,   though  resembling  a 
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corolla,  must  be  regarded  as  a  calyx,  and  the  flower  it- 
self, therefore,  as  apetalous. 

21.  Kemove  now  these  coloured  sepals,  and  what  is 
left  of  the  flower  very  much  resembles  what  was  left  of 
our  Buttercup,  after  the  removal  of  the  calyx  and  cor- 
olla.   The  stamens  are  very  numerous,  and  are  inserted 

on  the  receptacle.  The  carpels  are 
also  numerous,  (Fig.  21)  are  inserted 
on  the  receptacle,  and  are  free  from 
each  other  (apocarpous).  And  if  you 
Fig.  21.  Fig.  22.  examine  one  of  the  carpels  (Fig.  22) 
you  will  find  that  it  contains  a  single  ovule.  The 
flower,  in  short,  so  mucli  resembles  that  of  the  Butter- 
cup that  you  will  be  prepared  to  learn  that  the  two  be- 
long to  the  same  Order  or  Family  of  plants,  and  you  will 
do  well  to  observe  and  remember  such  resemblances  as 
have  just  been  brought  to  your  notice,  when  you  set  out 
to  examine  plants  for  yourselves,  because  it  is  only  in 
this  way,  and  by  slow  steps,  that  you  can  acquire  a 
satisfactory  knowledge  of  the  reasons  which  lie  at  the 
foundation  of  the  classification  of  plants. 

22.  Marsh -Marigold.  This  plant  grows  in  wet 
places  almost  everywhere,  and  is  in  flower  in  early 
summer. 

Note  the  entire  aosence  of  nairs  on  the  surface  of  tnc 
plant.     It  is  therefore  glahrous. 

The  root,  like  that  of  the  Buttercup  anu  of  ihe  He- 
patica,  is  Jihrous. 

The  stem  is  hollow  and  furrowed. 

The  foliage-leaves  are  of  two  kinds,  as  in  the  Butter- 
cup. The  radical  leaves  spring  from  the  base  of  the 
stem,  whilst  the  higher  ones  are  cauline.     The  leaves 
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are  not  lobed,  as  in  the  other  two  plants,  but  are  in- 
dented on  the  edge.     They  are  also  net-veined. 

23.  Coming  to  the  flower  (Fig.  23) 
we  find  a  circle,  or  whorl,  of  bright 
yellow  leaves,  looting  a  good  deal 
like  the  petals  of  the  Buttercup,  but 
you  will  look  in  vain  for  the  corre- 
sponding sepals.  In  this  case  there 
is  no  whorl  of  bracts  to  mislead  you.  I  ^^ 
Are  we  to  say,  then,  that  there  is  no  ^"^^ 
calyx  ?  If  we  adhere  to  the  under- 
standing mentioned  when  describing 
the  Hepatica,  we  must  suppose  the 
corolla  to  be  wanting,  and  then  the 
bright  yellow  leaves  of  our  plant  will  Fig.  23. 

be  the  sepals,  and  will  together  constitute  the  calyx. 
As  to  the  number  of  the  sepals,  you  will  find,  as  in  the 
Hepatica,  some  variation.  Whilst  the  normal  number 
is  five,  some  flowers  will  be  found  to  have  as  many  as 
nine. 

24.  The  stamens  are  next  to  be  examined,  but  you 
nhould  first  satisfy  yourselves  as  to  whether  the  calyx 
is  polysepalous  or  otherwise,  and  whether  it  is  free  from 
the  other  floral  leaves  or  not.  If  your  examination 
be  properly  made,  it  will  show  you  that  the  calyx 
is  free  and  polysepalous. 

The  stamens  are  very  much  like  those  of  the  Butter- 
cup and  Hepatica.  They  6.re  numerous,  they  have  both 
anthers  and  filaments,  and  they  shed  their  pollen 
through  slits  on  the  outer  edges  of  the  anthers.  They 
are  all  separate  from  each  other  (polyandrous)  and  are 
all  inserted  on  the  receptacle.  On  this  latter  account 
they  are  said  to  be  hi/po(ji/mms. 
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25.  Remove  the  stamens,  and  you  have  left,  as  be- 
fore, a  head  of  carpels  (Fig.  24).  Examine  one  :  there 
is  the  lower  broad  part,  which  you  recognize 
as  the  ovai-y,  the  very  short  style,  and  the 
sticky  stigma.  To  all  appearance  the  carpels 
are  pretty  much  the  same  as  those  of  the  two 
plants  already  examined.  It  will  not  do,  how- 
Fig.  24  ever,  to  trust  altogether  to  appearances  in  this 
case.  Cut  open  a  carpel  and  you  find  that,  in- 
stead of  a  single  ovule  at  the  bottom  of  the  ovary,  there 
are  several  ovules  in  a  row  along  that  edge  of  the 
ovary  which  is  turned  towards  the  centre  of  the  flower. 
The  ovary  is,  in  fact,  a  2^od,  and,  when  the  seeds 
ripen,  splits  open  along  its  inner  edge.  If  you 
can  find  one  which  has  split  in  this  way,  you  can 
hardly  fail  to  be  struck  with  the  resemblance 
Pig  "^5  which  it  bears  to  a  common  leaf.     (Fig.  25.) 

On  the  whole  the  resemblance  between  the  structure 
of  the  Marsh-marigold  and  that  of  the  Hepatica  and 
Buttercup  is  sufficiently  great  to  justify  us  in  placing 
it  in  the  same  family  with  them. 

26.  Having  now  made  yourselves  familiar  with  the 
different  parts  of  these  three  plants,  you  are  to  write 
out  a  tabular  description  of  them  according  to  the  fol- 
lowing form  ;  and,  in  like  manner,  whenever  you  ex- 
amine a  new  plant,  do  not  consider  your  work  done 
until  you  have  written  out  such  a  description  of  it. 

In  the  form  the  term  cohesion  relates  to  the  union  of 
like  parts  ;  for  example,  of  sepals  with  sepals,  or  petals 
with  petals  ;  while  the  term  adhesion  relates  to  the 
union  of  unlike  parts ;  for  example,  of  stamens  with 
corolla,  or  ovary  with  calyx.  Neither  cohesion  nor  ad- 
hesion takes  place  in  any  of  the  three  flowers  we  have 
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examined,  and  accordingly,  under  these  headings  in  our 
schedule  we  write  down  the  terms  polysepalous,  poly- 
petalous,  &c.,  to  indicate  this  fact. 

The  symbol  co  means  "  indefinite,"  or  "  numerous," 
and  may.  be  used  when  the  parts  of  any  organ  exceed 
ten  in  number. 


BUTTERCUP. 


ORGAN  OR  PART 
OF  FLOWER. 

NO. 

COHESION. 

ADHESION. 

REMABKS. 

Calyx. 
Sepals. 

5 

Poly-sepulous. 

Inferior. 

Corolla. 
Petals, 

5 

Polypetalous. 
Regular , 

V 

nypogynous.     . 

Stamens. 
Filaments. 
Anthers. 

QC 

Polyandrou3. 

Hypogynous. 

Pistil. 
Carpels. 
Ovary. 

oc 

Apocarpous. 

Superior. 
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HEPATICA. 


OB  a  AN. 

NO. 

COHESION. 

ADHESION. 

REMABKS. 

|_   Cilyx. 

SepcLls.           7-12 

Polysepalous. 

Inferior. 

Coloured  like  a- 
Coiolla. 

Calyx. 
1        Petals. 

V/anticg. 

Stamcijs. 
Filaments. 
Anthers. 

oc 

Polyaudrous. 

Hypogynous. 

Pistil. 
Carjjels. 
Ovary. 

a 

ADOcarpous. 

Superior. 

1 

MAESH-MARIGOLD. 


ORG.VN. 

NO. 

COHESION, 

ADHESION. 

r.EiMAr.K  . 

Calyx. 
:  epals. 

5-9 

Polysepalous. 

Inferior. 

Colnurrdlihc  : 
Corolla. 

Corolla  . 
Petals.        j 

Wa-  ting. 

Stamens. 

Filaynents. 
Anthers. 

oc 

Polyandrous. 

Hypogynous. 

Pistil. 
Carpels. 
Ovary. 

cc 

Apocarpous 

Sv:pc>rior. 

Carpels  contain 
several  seeds. 
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CHAPTER  IV. 

EXAMINATION    OF    OTHER    COMMON  PLANTS    WITH  HYPOGYNOUS 
STAMENS,    shepherd's  PURSE.    ROUND-LEAVED  MALLOW, 

27.  We  shall  now  proceed  to  examine  some  plants, 
the  flowers  of  which  exhibit,  in  their  structure,  impor- 
tant variations  from  the  Buttercup,  Hepatica,  and 
Marsh-Marigold, 
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Shepherd's  Purse.  This  plant,  (Fig.  26).  is  one 
of  the  commonest  of  weeds.  As  in  the  Buttercup,  the 
foliage-leaves  are  of  two  kinds,  radical  and  cauline,  the 
former  being  in  a  cluster  around  the  base  of  the  stem. 
The  cauline  leaves  are  all  sessile,  and  each  of  them,  at 
its  base,  projects  backward  on-  each  side  of  the  stem,  so 
that  the  leaf  somewhat  resembles  the  head  of  an  arrow. 
Such  leaves  are,  in  fact,  said  to  be  sarjittate,  or  arrow- 
shaped.  The  flowers  grow  in  a  cluster  at  the  top  of  the 
stem,  and,  as  the  season  advances,  the  peduncle  gradu- 
ally elongates,  until,  at  the  close  of  the  summer,  it 
forms  perhaps  half  of  the  entire  length  of  the  stem. 
You  will  observe,  in  this  plant,  that  each  separate 
flower  is  raised  on  a  little  stalk  of  its  own.  Each  of 
these  little  stalks  is  a  pedicel^  and  when  pedicels  are 
present,  the  term  peduncle  is  applied  to  the  portion  of 
stem  which  supports  the  whole  cluster. 

28.  The  flowers,  (Fig.  27),  are  rather  small, 
and  so  will  require  more  than  ordinary  care  in 
their  examination.  The  calyx  is  polysepalous, 
and  of  four  sepals.  I'he  corolla  is  polypetalous, 
Fig.  27.  and  of  four  petals.  The  stamens,  (Fig.  28),  are 
six  in  number,  and  if  you  examine  them  atten- 
tively, you  will  see  that  two  of  them  are  shorter 
than  the  other  four.  The  stamens  are  conse- 
quently said  to  be  tetrad ynamous.  But  if  there 
Fig.  28.  had  been  only  four  stamens,  in  two  sets  of  two 
each,  they  would  Imve  been  called  didijnamous.  The 
stamens  are  inserted  on  the  receptacle  (hypogynous). 
The  pistil  is  separate  from  the  other  parts  of  the  flower 
(superior). 

29.  To  examine  the  ovary,  it  will  be  better  to  select 
a  ripening  pistil  from  the  lower  part  of  the  peduncle. 


ELEMENTS    OF    STBUCTURAL    BOiANY. 


23 


It  is  a  flat  body,  shaped  something  like  a  heart,  (Fig  29) 
and  having  the  short  style  in  the  notch.  A  ridge  divides 
it  lengthwise  on  each  side.  Carefully  cut  or  pull  away 
the  lobes,  and  this  ridge  will  remain, 
presenting  now  the  appearance  of  a  nar- 
row loop,  with  a  very  thin  membranous 
partition  stretched  across  it.  Around 
the  edge,  on  both  sides  of  the  partition, 
seeds  are  suspended  from  slender  stalks. 
(Fig.  30).  There  are,  then,  two  carpels  Fig.  29.  Fig.30 
united  together,  and  the  pistil  is,  therefore,  syncarpous. 

The  peculiar  pistil  of  this  flower  should  be  carefully 
noticed,  as  it  is  the  leading  character  of  a  whole  group 
of  plants.  When  you  meet  with  such  a  pistil,  you  may 
be  pretty  certain  that  the  plant  to  which  it  belongs  is  a 
member  of  the  Cress  or  Crucifer  family,  so  called  from  the 
four  petals  sometimes  spreading  out  like  the  arms  of  a 
cross.  We  shall  find,  however,  that  there  are  cross- 
shaped  corollas  belonging  to  plants  of  other  groups. 

SHEPHERD'S  PURSE. 


Organ.       1 

No.   j 

Cohesion. 

Adhesion.     1 

Remarks. 

Calyx. 
Sejmls. 

i 

Pulysepalous. 

Inferior. 

Corolla. 
Petals. 

4 

Polypet,alous. 

Hypogynous. 

Stamens. 
Filaments. 
Anthers. 

6 

Tetradyna- 
mous. 

Hypogynous. 

Pistil. 
CarpeU. 
Ovary, 

2 

Syncarpous. 

Superior. 

The  two  cells 
of  the  ovary  se- 
parated   bv   a 
thin  partiticn. 
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80.  Mallow.     The  round-leaved  Mallow  (Fig.   81) 

grows  along 


side, 
very 


.^-tt       Fig.  34. 


every  way 
and  is  a 
common  weed 
i  n  cultivated 
grounds.  Pro- 
cure, if  possible, 
a  plant  which 
has  ripened  its 
seeds,  as  well  as 
one  in  flower. 
The  root  of  this 
plant  is  of  a 
different  kind 
from  those  of  the 
three  j)liints  first 
examined.  It 
consists  of  a 
stout  tajDcriiig 
part,  descending  deep  into  the  soil,  from  the  surface  of 
which  fibres  are  given  off  irregularly.  A  stout  root  of 
this  kind  is  called  a  tap-root.  The  Carrot  is  another 
example. 

31.  The  leaves  are  long-petioled,  net-veinod  and  in- 
dented on  the  edges.  On  each  side  of  the  petiole,  at 
its  junction  with  the  stem,  you  will  observe  a  little  leaf- 
like  attachment,  to  which  the  name  siipule  is  given. 
The  presence  or  absence  of  stipules  is  a  point  of  some 
importance  in  plant- structure,  and  you  will  do  well  to 
notice  it  in  your  examinations.  You  have  now  made 
yourselves  acquainted  with  all  the  parts  that  any  leaf 
has,  viz.,  blade,  petiole  nnd  st^'pulen. 
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32.  Coming  to  the  flower,  ot serve  first  that  the  parts 
of  the  calyx  are  not  entirely  separate,  as  in  the  flowers 
you  have  already  examined.  For  about  half  their 
length  they  are  united  together  so  as  to  form  a  cup. 
The  upper  half  of  each  sepal,  however,  is  perfectly  dis- 
tinct, and  forms  a  tooth  of  the  calyx  ;  and  the  fact  that 
there  are  five  of  these  teeth  shows  us  unmistakably  that 
the  calyx  is  made  up  of  five  sepals.  We  therefore  speak 
of  it  as  a  gamosepalous  calyx,  to  indicate  that  the  parts 
of  it  are  coherent. 

As  the  calyx  does  not  fall  away  when  the  other  parts 
of  the  flower  disappear,  it  is  said  to  be  persistent.  Fig. 
81,  a,  shows  a  persistent  calyx. 

33.  At  the  base  of  the  calyx  there  are  three  minute 
leaf-like  teeth,  looking  almost  like  an  outer  calyx.  A 
circle  of  bracts  of  this  kind  is  called  an  involucre.  The 
three  bracts  under  the  flower  of  the  Hepatica  also  con- 
stitute an  involucre.  As  the  bracts  in  the  Mallow  grow 
on  the  calyx,  some  botanists  speak  of  them  as  an  epi- 
calyx. 

The  corolla  consists  of  five  petals,  separate  from  each 
other,  but  united  with  the  stamens  at  their  base. 

34.  The  stamens  are  numerous,  and  as  their  fila- 
ments are  united  to  form  a  tube  they  are  said  to  be 
^nonaddjjhms-  This  tube  springs  from  the  receptacle,  and 
the  stamens  are  therefore  hypogynous.  Fig.  32  will 
help  you  to  an  understanding  of  the  relation  between 
the  petals  and  stamens. 

Having  removed  the  petals,  split  the  tube  of  the 
stamens  with  the  point  of  your  needle.  A  little  care 
will  then  enable  you  to  remove  the  stamens  without  in- 
juring the  pistil.  The  latter  organ  will  then  be  found 
to  consist  of  a  ring  of  coherent  carpels,  a  rather  stout 
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style,  and  uumeroiis  long  stigmas.  (Fig.  33.)  If  you 
take  the  ti-ouble  to  count  the  caq^els  and  the  stigmas, 
you  will  find  the  numbers  to  correspond.  As  the  seeds 
ripen  the  carpels  separate  from  each  other.     (Fig.  34.) 

MALLOW. 


Organ. 

NO. 

Cohesion. 

Adhesion. 

Behabks. 

Calyx. 
SejJals. 

5 

Gamosepsa- 
lous. 

Inferior. 

Three  bracts 

growing  on    the 

Calyx. 

CoroUa. 
Petals. 

5 

Polypetalous. 

Hypogynous. 

Stamens. 
Filaments. 
Anthers. 

oc 

Monadelphous 

United  in  a 
ring. 

One-celled. 

Hypogynons. 

Pistil. 
Carpels. 
Ovary. 

00 

Syncarpous. 

Superior. 

Carpels  as  many 
as  the  stigmas. 

CHAPTER  V. 


EXAMINATION  OP  COMMON  PLANTS  WITH  PERIGYNOUS  STAMENS 

GARDEN  PEA.  GREAT  WILLOW-HERB,  SWEET-BRIER, 

CKAB -APPLE. 

35.  Garden  Pea.  In  the  flower  of  this  plant,  the 
calyx  is  constructed  on  the  same  plan  as  in  the  Mallow. 
There  are  five  sepals,  coherent  below,  and  spreading  out 
into  distinct  teeth  above  ''Fig.  35).  The  calyx  is  there- 
fore gamosepalous. 

Examine  next  the  form  of  the  corolla  (Fig.  36). 
One  difference  between  this  corolla  and  those  of  the 
previous  plants  will  strike  jou  at  once.     In  the  flowers 
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Fig.  36 


Fig.  39. 


of  the  latter  you  will  re- 
member that  each  petal 
was  precisely  like  its 
fellows  in  size  and 
shape,  and  we  there- 
fore spoke  of  the  corolla 
as  regular.  In  the  Pea, 
on  the  other  hand,  one 
of  the  petals  is  large, 
broad,  and  open,  whilst  Fig.  37. 

two  smaller  ones,  in  the  front  of  the  flower,  are 
united  into  a  kind  of  hood.  We  shall  speak  of  this 
corolla,  then,  and  all  others  in  which  the  petals  are 
unlike  each  other  in  size  or  shape,  as  irregular. 

As  the  Pea  blossom  bears  some  resemblance  to  a 
butterfly,  it  is  said  to  be  jjajnlionaceoiis. 

36.  Remove  now  the  calyx-teeth  and  the  petals, 
being  very  careful  not  to  injure  the  stamens  and  the 
pistil,  enveloped  by  those  two  which  form  the  hood. 
Count  the  stamens,  and  notice  their  form  (Fig.  87). 
You  will  find  ten,  one  by  itself,  and  the  other  nine  with 
the  lower  halves  of  their  filaments  joined  together,  or 
coherent.  "When  stamens  occur  in  this  way,  in  two 
distinct  groups,  they  are  said  to  be  diacleljjhous  ;  if  in 
three  groups,  they  would  be  triadelphous ;  if  in  several 
groups,  j^ghjadeljihoiis.  In  the  Mallow,  you  will  remem- 
ber, they  are  united  into  on^  group,  and  therefore  we 
described  them  as  monadelplwus. 

You  will  perhaps  be  a  little  puzzled  in  trying  to 
determine  to  what  part  of  the  flower  the  stamens  are 
attached.  If  you  look  closely,  however,  you  will  see 
that  the  attachment,  or  insertion^  is  not' quite  the  same 
as  in  the  Buttercup  and  the  other  flowers  examined* 
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Jn  the  present  instance,  they  are  inserted  upon  the 
low-er  part  of  the  calyx,  and  so  they  are  described  as 
B^XWjnous,  a  term  meaning  "  around  the  pistil." 

37.  But  the  pistil  (Figs.  38,  39)  is  not  attached  to 
the  calyx.  It  is  free,  or  superior.  If  you  cut  the  ovary 
across,  you  will  observe  there  is  but  one  cell,  and  if  you 
examine  the  stigma,  you  will  find  that  it  shows  no  sign 
of  division.  You  may  therefore  be  certain  that  the 
pistil  is  a  single  carpel. 

You  are  now  prepared  to  fill  up  the  schedule  descrip- 
tive of  this  flower. 

GARDEN  PEA. 


Organ. 

No. 

Cohesion, 

Adhesion. 

Remarks. 

Calyx. 

Sepals. 

5 

Gamosepolous. 

Inferior. 

Corolla. 
Petals. 

5 

Polypetalous. 
Irregular. 

Hypogynous. 

Stamens. 
Filaments. 
Anthers. 

10 

Diadelphous. 

Perigynous. 

Pistil. 

Carpels. 

Ovary. 

1 

Apoco-rpous. 

Superior. 

38.  The  beginner  will  be  very  likely  to  think,  from 
its  appearance,  that  the  largest  of  the  petals  is  made 
up  of  two  coherent  ones,  but  the  following  considera- 
tions show  clearly  that  this  is  not  the  case.  In  the 
Buttercup,  and  other  flowers  in  which  the  number  of 
'^epals  and  petals  is  the  same,  the   petals  do  not  stand 
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before  the  sepals,  but  before  the  spaces  between  them. 
In  the  Pea- blossom  this  rule  holds  good  if  the  large 
petal  is  considered  as  one,  but  not  otherwise.  Again, 
the  veining  of  this  petal  is  similar  to  that  of  a  common 
leaf,  there  being  a  central  rib  from  which  the  veins 
spring  on  each  side ;  and  lastly,  there  are  some  flowers 
of  the  Pea  kind — Cassia,  for  example — ^in  which  this 
particular  petal  is  of  nearly  the  same  size  and  shape  as 
the  other  four. 

39.  Great  Willow-herb.  This  plant  is  extremely 
common  in  low  grounds  and  newly  cleared  land,  and 
you  may  easily  recognize  it  by  its  tall  stem  and  bright 
purple  flowers. 

Observe  the  position  of  the  flowers.  In  the  three 
plants  first  examined  we  found  the  flowers  at  the  end 
of  the  stem.  In  the  Willow-herb,  as  in  the  Mallow, 
they  spring  from  the  sides  of  the  stem,  and  immedi- 
ately below  the  point  from  which  each  flower  springs 
you  will  find  a  small  leaf  or  bract 
(Fig.  40.)  Flowers  which  arise 
from  the  axils  of  bracts  are  said  to 
be  axillary,  whilst  those  which  are 
at  the  ends  of  stems  are  called  ter- 
minal, and  you  may  remember 
that  flowers  can  only  be  produced 
in  the  axils  of  leaves  and  at  the 
ends  of  stems  and  branches.  ^^g-  ^o- 

40.  Coming  to  the  flower  itself,  direct  your  attention, 
first  of  all,  to  the  position  of  the  ovary.  You  will  find 
it  apparently  under  the  flower,  in  the  form  of  a  tube 
tinged  with  purple.  It  is  not  in  reality  under  the 
flower,  because  its   purplish   covering  is   the  calyx,  or 
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more  accurately  the  calyx-tvhe^  which  adheres  to  the 
whole  surface  of  the  ovary,  and  expands  above  into 
four  long  teeth.  The  ovary  therefore  is  inferior,  and 
the  calyx  of  course  superior,  in  this  flower.  As  the 
sepals  unite  below  to  form  the  tube  the  calyx  is  gam- 
osepalous. 

The  corolla  consists  of  four  petals,  free  from  each 
other,  and  is  consequently  polypetalous.  It-  is  also 
regular,  the  petals  being  alike  in  size  and  shape.  Each 
petal  is  narrowed  at  the  base  into  what  is  called  the 
olaw  of  the  petal,  the  broad  part,  as  in  the  ordinary 
foliage-leaf,  being  the  blade. 

\  The  stamens  are  eight  in  number  (octandrous),  four 
short  and  four  long,  and  are  attached  to  the  calyx 
(perigynous). 

41.  The  pistil  has  its  three  parts,  ovary,  style,  and 
stigma,  very  distinctly  marked.  The  stigma  consists 
of  four  long  lobes,  which  curl  outwards  after  the  flower 
opens.  The  style  is  long  and  slender.  The  examina- 
tion of  the  ovary  requires  much  care.     You  will  get  the 

best  idea  of  its  structure 
by  taking  one  which  has 
just  burst  open,  and  begun 
to  discharge  its  seeds  (Fig. 
41).  The  outside  will  then 
be  seen  to  consist  of  four 
pieces  (valves),  whilst  the 
cenfa-e  is  occupied  by  a 
slender  four-winged  col- 
umn, (Fig.  42),  in  the 
grooves  of  which  the  seeds 
are  compactly  arranged. 
The    pistil    thus   consists 


Fig.  41. 
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of  four  carpels  united  together,  and  is  therefore 
syncarpous.  Every  seed  is  furnished  with  a  tuft  of  silky 
hairs,  which  greatly  facilitates  its  transportation  by  the 
wind. 

42.  The  Willow-herb  furnishes  an  excellent  example 
of  what  is  called  symmetry.  We  have  seen  that  the 
calyx  and  corolla  are  each  made  up  of  four  parts ;  the 
stamens  are  in  two  sets  of  four  each ;  the  stigma  is 
four-lobed,  and  the  ovary  has  four  seed-cells.  A  flower 
is  symmetrical  when  each  set  of  floral  leaves  contains 
either  the  same  number  of  parts  or  a  multiple  of  the 
same  number. 

Observe  that  the  leaves  of  our  plant  are  net- veined. 

The  schedule  will  be  filled  up  as  follows  : 


GREAT  WILLOW-HERB. 


Organ 

No. 

Cohesion. 

Adhesion. 

Remark?. 

Calyx. 
Sepah. 

4 

Gamosepa- 
lous. 

Superior. 

Corolla. 
PetaU. 

4 

PolypetalouB. 

Perigynous. 

Stamens. 
Filaments. 
Anthers. 

8 

Octandrous. 

Perigynous. 

Four  short  and 
four  long. 

Pistil. 
Carpels. 
Ovary. 

i 

Syncarpous. 

Inferior. 

Seeds  provided 
with  tufts  of  hair 

46.  Sweet  Brier.  As  in  the  flower  just  examined,  the 
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sepals  of  Sweet- 
Brier  are  not  en- 
tirely distinct; 
their  lower  halves 
cohere  to  form  a 
tube,  and  the  ca- 
lyx is  therefore 
gamosepalouF. 

The  corolla  con- 
sists of  five  sepa- 
rate petals  of  the 
same    size     and 
shape,    and    is 
therefore  both 
regular  and  poly- 
rig,  43,  petalons. 
The  stsmens  are  very  numerous,  and  separate  from 
each  other.     As  in  the  Pea  and  the  Willow-herb,  so  in 
this  flower  they  will  be  found  to  be  attached  io  iho 
calyx.     They  are,  therefore,  perigynoiis. 

44.  To  understand  the  construction  of  the  pistil,  ycu 
must  make  a  vertical  section  through  the  roundish 
green  mass  which  you  will  find 
on  the  under  side  of  the  flower. 
You  will  then  have  presented  to 
you  some  such   appearance  as 
that  in  Fig.  44.   The  green  mass, 
you  will  observe,  is  hollow.    Its 
outer  covering  is  simply  the  con- 
tinuation of  the  calyx-tube.  The  Fig.  44. 
lining  of  this  cahjx-tuhe  is  the. receptacle  of  the  floner  \  fo 
it   are  attached  the    separate  carpels    which   together 
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constitute  the  pistil  (Fig.  45),  just  as  the. 
cari^els  of  the  Buttercup  are  attached  to  the 
raised  receptacle  of  that  flower. 

We  must  remind  you  again  that  when- 
ever the  ovary  is  enclosed  in  the  calyx-tuhe, 
and  the  calyx  appears  to  spring  from  the 
summit  of  the  ovary,  the  latter  is  said  to  be  inferior^ 
and  the  former  superior. 

SWEET-BEIER. 


OBGAN. 

NO. 

COHESION. 

ADHESION. 

BEMABKS. 

Calyx. 
Sepals. 

5 

Gamosepalous 

Superior. 

Corolla 
Petals. 

5 

Polypetalous. 

Perigynous. 

Stamens. 

oc 

Polyandrous. 

Perigynous. 

Pistil. 
Carpels. 

oc 

Apocarpous. 

Inferior. 

The  hollow  re- 
eoptivile  U:ie3 
the  calyx-tube 

45,  Crab-Apple.     The  flower  of  the  Crab-Apple 
/^^^  (Fig.   46),  is 

\       A|A  ill    most   re. 

\    m/k  «.   »         spects,    like 

that  of  Sweets 
Brier.  The 
calyx  is  gam- 
osepalous, its 
parts  being 
united  below 
into  a  tube. 
The  corolla  is 
of  five  separ« 


Fig  46. 


Fig.  47. 
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ate  petals.    The  stamens  are  numerous  and  are  inserted 
on  the  calyx. 

The  structure  of  the  pistil  (Figs.  47,  48),  however,  is 
somewhat  different.  On  making  a  cross-section  through 
the  young  apple,  five  cells  containing  the  unripe  seeds 
are  seen  radiating  from  the  centre.  These  seed-vessels 
are  imbedded  in  a  fleshy  mass,  the  outer  limit  of  which 
is  marked  by  a  circle  of  green  dots,  and  outside  these 
dots  is  the  flesh  which  constitutes  the  eatable  part  oi 
the  apple.  The  inner  mass,  which 
encloses  the  core,  belongs  to  the  re- 
ceptacle, whilst  the  outer  edible  por- 
tion is  the  enlarged  calyx.  At  the  end 
opposite  the  stem  will  be  found  the 
persistent  calyx-teeth.  We  have  in 
this  flower,  therefore,  a  syncarpoiis 
pistil  of  five  carpels,  instead  of  an 
as  in  Sweet-Brier. 


Fig.  48. 

apocarpous  one 


CRAB-APPLE. 


ORGAN. 

NO. 

COHESION. 

ADHESION. 

BEMABKS. 

Calyx. 
Sepals. 

5 

Gamosepalous 

Superior. 

Corolla. 

Fetals. 

1 

5 

Polypetalous. 

Pengynous. 

Stamens. 

oc 

Polyandrous. 

Perigynous. 

Pistil. 
Carpels. 

5 

Syncarpous. 

Inferior. 

Fruit   consists 
chiefly     of    a 
flieshy  enlarge- 
ment  of    tiio 
Calyx-tube. 
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CHAPTER  VI. 


EXAMINATION  OF  A  PLANT    WITH    EPIGYNOUS    STAMENS 

WATER    PARSNIP. 

46.  Water-Parsnip.  This  is  a  common  swamp 
plant  in  Canada  ;  but  if  any  diffi- 
culty be  experienced  in  procuring 
specimens  the  flower  of  the  com- 
mon Carrot  or  Parsnip  may  be 
substituted  for  it,  all  these  plants 
being  closely  related,  and  differ- 
ing but  slightly  in  the  structure 
of  their  flowers. 

Notice  first  the  peculiar  ap- 
pearance of  the  flower  cluster. 
(Fig.  49.)  There  are  several 
pedicels,  nearly  of  the  same 
from  the  end  of  the  peduncle, 
and  from  the  end  of  each  pedicel  radiate  in  like 
manner  a  number  of  smaller  ones,  each  with  a  flower 
at  its  extremity.  Such  a  cluster  is  known  as  an 
umbel.  If,  as  in  the  present  case,  there  are  groups  of 
secondary  pedicels,  the  umbel  is  compound.  As  tlie 
flowers  are  very  small  we  shall  be  obliged  to  use  the 
lens  all  through  the  examination.  Even  with  its  aid 
you  will  have  a  little  difficulty  in  making  out  the  calyx, 
the  tube  of  which,  in  this  flower,  adheres  to  the  surface 
of  the  ovary,  as  in  Willow-herb,  and  is  reduced  above 
to  a  mere  rim  or  border,  of  five  minute  teeth.  The 
petals  are  five  in  number,  and  free  from  each  other. 
Observe  that  each  of  them  is  incurved  at  its  extremity. 
(Fig.  60.)     They  are  inserted  on  a  disk  which  crowns  the 


Fig.  49. 

radiating 
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ovary,  as  are  also  the  five  stamens,  wliicli  are  hence  said 
to  be  epigynous.  In  the  centre  of  the  flower  are  two 
short  styles  projecting  above  the  disk,  and  a  vertical 
section  through  the  ovary  (Fig.  51)  shows  it  to  be  two- 
celled,  with  a  single  seed  suspended  from  the  top  of 
each  cell. 

WATER-PARSNIP. 


OEGAN. 

NO. 

COHESION. 

1 

ADHESION. 

1 

REMARKS. 

Calyx. 
Sepals. 

.-4 
5 

Gamosepalous. 

Superior. 

Calyx-teeth  al- 
most obsolete. 

Corolla. 
Petals 

5 

Polypetalous. 

Epigynous 

Petals  incurved. 

Stamens. 

5 

Pentandrous. 

Epigynous. 

Pistil. 
Carpels. 

2 

Syncarpous. 

Inferior. 

..    ../ 

CHAPTEE  VII. 


EXAMINATION  OF  COMMON  PLANTS  WITH  EPIPETALOUS  STAMENS 
DANDELION     CATNIP. 

47.  Dandelion.  The  examination  of  this  flower 
will  be  somewhat  more  difficult  than  that  of  any  we 
have  yet  undertaken. 

Provide  yourselves  with  specimens  in  flower  and  in 
seed. 

The  root  of  the  plant,  like  that  of  the  Mallow,  is  a 
tap-root. 
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The  stem  is  almost  suppressed,  and,  as  in  the  case  of 
the  Hepatica,  the  leaves  are  all  radical  They  are  also 
net-veined. 

The  flowers  are  raised  on  scapes,  which  are  hollow. 
At  first  sight  the  flower  appears  to  have  a  calyx  of 
many  sepals,  and  a  corolla  of  many 
petals.  Both  of  these  appearances, 
however,  are  contrary  to  facts.  With 
a  sharp  knife  cut  the  flower  through 
the  middle  from  top  to  bottom.  (Fig. 
Fig." 52.  52.)      It  will  then  appear  that  the 

flower  or  rather  flo%i)er-head^  is  made  up  of  a  large 
number  of  distinct  pieces.  With  the  point  of  your 
needle  detach  one  of  these  pieces.  At  the  lower 
end  of  it  you  have  a  small  body  resembling  an  un- 
ripe seed.  (Fig.  53.)  It  is,  in  fact,  an  ovary. 
Just  above  this  there  is  a  short  bit  of  stalk,  sur- 
mounted by  a  circle  of  silky  hairs,  and  above  this 
a  yellow  tube  with  one  side  greatly  prolonged. 
This  yellow  tube  is  a  corolla,  and  a  close  examina- 
tion of  the  extremity  of  its  long  side  will  show  pj^.  53, 
the  existence  of  five  minute  points,  or  teeth,  from 
which  we  infer  that  the  tube  is  made  up  of  five  coher- 
ent petals.     As  the  corolla  is  on  the  ovary  it  is  said  to 

be  Epigjjmui. 

but  of  the  coi^olla  protrudes  the  long  style,  divi- 
ded at  its  summit  into  two  stigmas. 

To  discern  the  stamens  will  require  the  greatest 
nicety  of  observation.  Fig.  54  will  help  you  in 
your  task.  The  stamens  are  five  in  number.  They 
are  inserted  on  the  tube  of  the  corolla  (epipetalous) 
and  their  anthers  cohere  (Fig.  65)  and  form  a  ring 
about  the  style.  When  the  anthers  are  united 
Fig.  54. hi  this  way,  the  stamens  are  said  to  be  syngmesiom. 
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48.- It  appears,  then,  that  the  Dandelion,  instead 
of  being  a  single  flower,  is  in  reality  a  compound 
of  a  great  many  flowers  upon  a  common  recep- 
tacle, and  what  seemed  at  first  to  be  a  calyx  is,  in 
Fig.  55.  reality,  an  involucre,  made  up  of  many  bracts. 

But  have  the  single  flowers,  or  florets,  as  they  are 
properly  called,  no  calyx  ?  The  theory  is  that  they 
have  one,  but  that  it  is  adherent  to  the  surface  of  the 
ovary,  and  that  the  tuft  of  silky  hairs  which  we  noticed 
is  a  prolongation  of  it. 

Now  turn  to  your  specimen  having  the  seeds  ready  to 
blow  away.  The  seeds  are  all  single  ;  the 
little  bit  of  stalk  at  the  top  has  grown  into 
a  long  slender  thread,  and  the  tuft  of  hairs 
has  spread  out  like  the  rays  of  an  umbrella 
(Fig.  5Q).  But  though  the  seeds  are  inva- 
riably single,  it  is  inferred  from  the  two- 
lobed  stigma  that  there  are  two  cm-pels. 

49.  Flowers  constructed  on  the  plan  of 
the  Dandelion  are  called  composite  flowers. 
A  very  large  number  of  our  common  plants       Fig.  56. 
have   flowers   of    this   kind.     The    May- weed,    which 
abounds,  in  waste  places  everywhere,  the  Thistle,  and 
the  Ox-Eye  Daisy  are  examples. 

DANDELION. 


Organ. 

No. 

Cohesion. 

Adhksion. 

Eemakks. 

Calyx. 
Sepals. 

5 

Gamosepalous. 

Superior. 

The  number  of 
sepals  is  inferred 
from  analogy  to 
be  five. 

CoroUa. 
Petals. 

6 

Gamopetalous. 

EpigynouS. 

Stamens. 

5 

Syngenesious. 

Epipetalous. 

Pistil. 
Carpels. 

2 

Syncarpous. 

Inferior. 

Numberof  car- 
j  els  inferred 
from    maiiber 
of  stigmas.        ' 
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50.  Catnip.     Note  carefully  the  appearance  of  the 
stem.     It  is  square. 

The  flowers  are  in  axillary  clusters.  The  calyx  is  a 
tube  (Fig.  57)  terminating  in  five  sharp  teeth,  and  you 
may  observe  that  the  tube  is  a  little  longer  on  the  up- 
per side  (that  is,  the  side  towards  the  stem) 
than  on  the  lower.  The  corolla  is  some- 
what peculiar.  It  has  somewhat  the  ap- 
pearance of  a  wide  open  mouth,  and  is 
known  as  a  labiate  or  two-lipped  corolla. 
The  upper  lip  is  erect,  and  notched  at  the 
apex.  The  lower  lip  spreads  outward,  and  ^ig.  57. 
consists  of  a  large  central  lobe  and  two  small  lateral 
ones.  Altogether,  therefore,  there  BXQjive  lobes  consti- 
tuting the  gamopetalous  corolla.  Pull  out  the  corolla, 
and  with  the  point  of  your  needle  split  its  tube  in  front. 
On  laying  it  open,  the  stamens  will  be  found  to  be  in- 
serted upon  it  (epipetalous).  They  are  four  in  number, 
two  of  them  shorter  than  the  other  two. 
Hence  they  are  described  as  didynamom.  The 
anthers  are  peculiar  in  not  having  their  lobes 
parallel  (Fig.  58),  these  being  wide  apart  at 
the  base,  in  consequence  of  the  expansion  of 
the  connective^  the  name  given  to  that  part  of 
Fig.  53.  ^j^g  anther  which  unites  its  two  lobes  or  cells. 
The  pistil  consists  of  a  two-lobed  stigma,  a 
long  style,  and  an  ovary  which  seems  at  first 
as  if  made  up  of  four  distinct  carpels  (Fig.  59). 
But  the  single  style  and  the  two-lobed  stigma 
will  warn  you  against  this  supposition.  The 
ovary  really  consists  of  two  carpels,  each  of  two 
deep  lobes,  and,  as  the  seeds  ripen,  these  lobes 
form  four  little  nutlets  (Fig.  60),  each  contain- 
ing a  single  seed. 
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Fig.  60. 


51.  The  group  of  plants  to  which  Catnip 
belongs  is  easily  distinguished  by  the  square 
stem,  irregular  corolla,  and  four  stamens. 


CATNIP. 


OBGAN. 

NO. 

COHESION. 

ADHESION  . 

BEMABKS. 

Calyx. 
Sepals. 

5 

Gamosepalous. 

Inferior. 

Corolla. 
Petals. 

5 

Gamopetalous 

HypogynouH. 

Two-lipped.  Up- 
per liu  of  two, 
and  lower  of 
three  lobes. 

Stamens. 
Anthers. 

4 

Didynamous. 

Epipetalous 

Lobes  of  anthers 
not  parallel. 

Pistil. 
Carpels. 

2 

Syncarpous. 

Superior. 

CHAPTEK  VIII. 


EXAMINATION    OF   PLANTS    WITH   MON(ECIOUS     AND    DKECIOUS 
FLOWERS — CUCUMBER,  WILLOW. 

52.  Cucumber.  You  can  hardly  have  failed  to 
notice  that  only  a  small  proportion  of  the  blossoms  on 
a  Cucumber  vine  produce  cucumbers.  A  great  many 
wither  away  and  are  apparently  of  no  use.  An  atten- 
tive inspection  will  show  that  some  of  the  blossoms 
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Pig.6L 

and  is  prolonged  to 


have  :":iong  fleshy  protuber- 
ances beneath  them,  whilst 
others  are  destitute  of  these 
attachments.  Select  a  flower 
of  each  kind,  and  examine  first 
the  one  with  the  protuberance 
(Fig.  61),  which  latter,  from 
its  appearance,  you  will  prob- 
ably have  rightly  guessed  to  be 
the  ovary.  The  situation  of  the 
ovary  here,  indeed,  is  the  same 
as  in  the  Willow-herb.  The 
calyx-tube  adheres  to  its  surface 
some  Uttle  distance  above  it,  expanding  finally  into  five 
teeth-  The  corolla  is  gamopetalous,  and  is  adherent  to 
the  calyx.  Eemove  now  the  calyx  and  the  adherent 
corolla,  and  there  is  left  in  the  centre  of  the  flower  a 
short  column,  terminating  in  three  stigmas,  each  two- 
lobed. 

There  are  no  stamens. 

63.  Now  examine  the  other  blossom  (Fig.  62). 
Calyx  and  corolla  have  almost 
exactly  the  same  appearance  as 
before.  Remove  them,  and  you 
have  left  three  stamens  grow- 
ing on  the  calyx-tube,  and 
shghtly  united  by  their  anthers 
Fig.  62.  (syngenesious). 

There  is  no  pistil. 

You  see  now  why  some  blossoms  produce  cucumbers, 
and  others  do  not.  Most  of  the  blossoms  have  no 
pistil,  and  are  termed  staminate  or  sterile  flowers,  whilst 
the  others  are  pistillate  or  fertile.     Flowers  in  which 
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either  stamens  or  pistils  are  wanting  are  also  called  im- 
perfect.  When  staminate  and  pistillate  flowers  grow  on 
the  same  plant,  as  they  do  in  the  case  of  the  Cucumber, 
they  are  said  to  be  moncedom. 

54.  In  plants  of  this  kind  the  pollen  of  one  kind  of 
blossom  is  conveyed  to  the  stigmas  of  the  other  kind, 
chiefly  by  insects,  which  visit  the  flowers  indiscrimin- 
ately, in  search  of  honey.  The  pollen  dust  clings  to 
their  hairy  legs  and  bodies,  and  is  presently  rubbed  o£f 
upon  the  stigma  of  some  fertile  flower. 

55.  In  order  to  describe  monoecious  flowers,  our 
schedule  will  require  a  slight  modification.  As  given 
below,  the  symbol  f  stands  for  "  staminate  flower," 
and  the  symbol  I  for  "  pistillate  flower." 


CUCUMBER. 


OKGAN. 

NO. 

COHESION . 

ADHESION. 

BEMABKS. 

Calyx. 
Sepals. 

5 

Gamosepalous 

Superior. 

Corolla. 

Fetals. 

5 

Gamopetalous 

Perigynous. 

+  Stamens. 

3 

Syngenesious. 

Perigynous 

Two  anthers  are 
2— celled,  and 
one  1— celled. 

+  Pistil. 
Carpels. 

o 

X  stamens. 

o 

X  Pistil. 
Carpels. 

8 

Syncarpous. 

Inferior. 
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56.  Willow.  The  flowers  of  most  kinds  of  WHlow 
appear  in  spring  or  early  summer,  before  the  leaves. 
They  grow  from  the  axils  in  long  close  clusters  called 
catkins  or  aments.  Collect  a  few  of  these  from  the  same 
tree  or  shrub.  You  will  find  them 
to  be  exactly  alike.  If  the  first 
one  you  examine  is  covered  with 
yellow  stamens  (Fig.  63),  all  the 
rest  will  likewise  consist  of  sta- 
Fig.  63.  mens,  and  you  will  search  in  vain 

for  any  appearance  of  a  pistil.  If,  on  the  other  hand, 
one  of  your  catkins  is  evidently  destitute  of  stamens, 
and  consists  of  oblong  pis- 
tils (Fig.  64),  then  all  the 
others  will  in  like  manner 
be  found  to  be  without 
stamens.  Unlike  our  Cu- 
cumber plant,  the  stami 
nate  and  pistillate  flowers 
of  the  "Willow  are  borne  Fig.  64. 

on  different  plants.  These  flowers  are  therefore  said  to 
be  dioecious.  As  a  general  thing,  staminato  and  pistil- 
late catkins  will  be  found  upon  trees  not  far  apart. 
Procure  one  of  each  kind,  and  examine  first  the  stami- 
nate  one.  You  will  probably  find  the  stamens  in  pairs. 
Follow  any  pair  of  filaments  down  to  their 
insertion,  and  observe  that  they  spring  from 
the  axil  of  a  minute  bract  (Fig.  65).  These 
bracts  are  the  scales  of  the  catkin.  There  is 
no  appearance  of  either  calyx  or  corolla,  and 
the  flowers  are  therefore  said  to  be  achlamy- 
deouSf  that  is,  without  a  covering.  Now  look 
Fig.  65     at  the  fertile  catkin.     Each  pistil  will,  like 
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the  stamens,  be  found  to  spring  from  the  axil 
of  a  scale  (Fig.  66).  The  stigma  is  two-lobed, 
and  on  carefully  opening  the  ovary  you  observe 
that  though  there  is  but  one  cell,  yet  there  are 
tivo  rows  of  seeds.  We  therefore  infer  that  the 
pistil  consists  of  two  carpels.  The  pistillate 
flowers,  like  the  staminate,  are  achlamydeous. 
In  dioecious  plants,  the  process  of  fertilization 
is  assisted  by  insects,  and  also  very  largely  by 
the  wind. 

HEART-LEAVED  WILLOW. 


Fig.  66. 
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CHAPTER  IX. 

CHARACTERISTICS    POSSESSED  IN  COMMON  BY  ALL  THE  PLANTS 

PREVIOUSLY   EXAMINED.       STRUCTURE    OF    THE    SEED 

IN    DICOTYLEDONS. 

67.  Before  proceeding  further  in  our  examination  of 
plants,  we  shall  direct  your  attention  to  some  characters 
of  those  already  examined,  which  they  all  possess  in 
common.  The  leaves  of  every  one  of  them  are  net- 
veined.  Some  leaves,  at  least,  of  each  of  them  have  dis- 
tinct petioles  and  blades.  The  parts  of  the  flowers  we 
found,  as  a  general  thing,  to  be  in  Jives.  In  one  or  two 
instances  they  were  in  fours,  that  is,  four  sepals,  four 
petals,  and  so  on. 

58.  Now,  in  addition  to  these  resemblances  there  are 
others  which  do  not  so  immediately  strike  the  eye,  but 
which,  nevertheless,  are  just  as  constant.  One  of  these 
is  to  be  found  in  the  structure  of  the  embryo.  Take 
a  cucumber  or  pumpkin  seed,  and  having  soaked  it 
for  some  time  in  water,  remove  the 
outer  coat.  The  body  of  the  seed 
will  then  readily  split  in  two,  except 
where  the  parts  are  joined  at  one 
end.  (Figs.  67,  68,  69).  The  thick 
Fig.  67.  Fig.  68.  Fig.  69.  ^obcs  are  Called  cotyledons,  or  seed- 
leaves,  and  as  there  are  two,  the  embryo  is  dicotyledonous. 
The  pointed  end,  where  the  cotyledons  are  attached,  and 
from  which  the  root  is  developed,  is  called  the  radicle. 
Between  the  cotyledons,  at  the  summit  of  the  radicle, 
you  will  find  a  minute  upward  projection.  This  is  a 
bud,  which  is  known  as  the  pliimide.  It  developes  into 
the  stem. 

59.  If  you  treat  a  pea  or  a  bean  (Figs.  70,  71),  in  the 
same  manner  as  the  cucumber  seed,  you  will  find  it  to  be 
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^^'  ^°'  constructed  on  the  same  plan.  The  em- 
bryo of  the  bean  is  dicotyledonous  also. 
But  you  will  observe  that  in  these  cases 
the  embryo  occupies  the  whole  of  the  inte- 
rior of  the  seed.  In  describing  the  seed 
of  the  Buttercup,  it  was  pointed  out  that 
the  embryo  occupies  but  a  very  small 
Fig.Ti.  space  in  the  seed,  the  bulk  of  the  lat- 
ter consisting  of  albumen.  Seeds  like  those  of  the  But- 
tercup are  therefore  called  albuminous  seeds,  while  thoseof 
the  Bean  and  Pea  are  exalbuminous.  But,  notwithstand- 
ing this  difference  in  the  structure  of  the  seed,  the  ^w^ri/o  of 
the  Buttercup,  when  examined  under  a  strong  magnifier, 
is  found  to  be  dicotyledonous  like  the  others.  In  shoit, 
the  dicotyledonous  embryo  is  a  character  common  to  all 
the  plants  we  have  examined — common,  as  a  rule,  to 
all  i)lants  possessing  the  other  characters  enumerated 
above.  From  the  general  constancy  of  all  these  char- 
acters, plants  possessing  them  are  gi'ouped  together  in 
a  vast  Class,  called  Dicotyledonous  plants,  or,  shortly, 
Dicotyledons. 

60.  Besides  the  characters  just  mentioned,  there  is 
still  another  one  of  great  importance,  which  Dicotyle- 
dons possesses  in  common.  It  is  the  manner  of  growth 
of  tlie  stem.  In  the  Willow,  and  all  our  trees  and  shrubs 
without  exception,  there  is  an  outer  layer  of  bark  on  the 
stem,  and  the  stem  increases  in  thickness,  year  by  year, 
by  forming  a  new  layer  just  inside  the  bark  and  outside 
the  old  wood.  These  stems  are  therefore  called  exogenous^ 
that  is,  outside  growers. 

Now,  in  all  dicotyledonous  plants,  whether  herbs, 
shrubs  or  trees,  the  stem  thickens  in  this  manner,  so 
that  Dicotyledons  are  also  Exogens. 
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CHAPTEE  X. 

EXAMINATION  OF  COMMON  PLANTS  CONTINUED.       DOg'S-TOOTH 

VIOLET,    TRILLIUM,    INDIAN    TURNIP,    CALLA,    ORCHIS, 

TIMOTHY. 

01.  Dog's-tooth  Violet.  This  plant  (Fig.  72)wliich 
flowers  in  Spring,  may  be  pretty  easily  recognised  by 


Fig.  72. 

its  peculiar  blotched  leaves.     It  may  be  found  in  rich 
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moist  pasture  lands  and  low  copses.  The  name  "Violet 
is  somewhat  unfortunate,  because  the  plant  is  not  in 
any  way  related  to  the  true  Violets.  To  obtain  a  com- 
plete specimen  requires  some  trouble,  owing  to  the  fact 
that  the  root  is  commonly  six  inches  or  so  below  the 
surface  of  the  ground';  you  must  therefore  insert  a  spade 
or  strong  trowel  sufficiently  deep  to  avoid  cutting  or 
breaking  the  tender  stem.  Having  cleared  away  the 
adhering  earth,  you  will  find  that  the  roots  proceed  from 
what  appears  to  be  the  swollen  end  of  the  stem.  This 
swollen  mass  is  coated  on  the  outside  with  thin  scales. 
A  section  across  the  middle  shows  it  to  be  more  or  less 
solid,  with  the  stem  growing  up  through  it  from  its 
base.  It  is,  in  fact,  not  easy  to  say  how  much  of  this 
stem-like  growth  is,  in  reality,  stem,  because  it  merges 
gradually  into  the  scape,  which  bears  the  flower,  and  the 
petioles  of  the  leaves,  which  sheathe  the  scape.  The 
swollen  mass  is  called  a  bulb. 

I  62.  The  leaves  are  two  in  number,  gradually  narrow- 
ing at  the  base  into  sheaths.  If  you  hold  one  of  them 
up  to  the  Hght,  you  will  observe  that  the  veins  do  not, 
as  in  the  leaves  of  the  Dicotyledonous  plants,  form  a 
network,  but  run  only  in  one  direction,  namely,  from 
end  to  end  of  the  leaves.  Such  leaves  are  consequently 
called  straight-veined. 

63.  In  the  flower  there  is  no  appearance,  of  a  green 
calyx.  There  are  six  yellow  leaves,  nearly  alike,  ar- 
ranged in  two  sets,  an  outer  and  an  inner,  of  three 
each.  In  such  cases,  we  shall  speak  of  the  colored 
leaves  collectively  as  the  perianth.  If  the  leaves  are  free 
from  each  other,  we  shall  speak  of  the  perianth  as  poly- 
2)hyUous,  but  if  they  cohere  we  shall  describe  it  as  ganio- 


ELEMENTS    OF    STRUCTURAL   BOTANY. 


49 


phyllous.     Stripping  off  the  leaves  of  the 

perianth  we  find  six  stamens,  with  long 

upright  anthers  which  open  along  their 

outer  edges.    If  the  anthers  be  pulled  off, 

the  filaments  will  be  found  to  terminate 

in  long  sharp  points. 

The  pistil  (Fig.  78)  has  its  three  parts,  ^'^'  "^^ 

ovary,  style,  and  stigma,  well  marked.     The 

stigma  is  evidently  formed  by  the  union  of 

three  into  one.     The  ovary,  when  cut  across, 

Fig.  74.  is  seen  to  be  three-celled  (Fig.  74),  and  is 

therefore  syncarpous. 
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64.  Trillium.  This  plant  (Fig.  75)  may  be  found 
in  flower  about  the  same  time  as  the  one  just  described. 
The  perianth  of  Trillium  consists  of  six  pieces  in  two 
sets,  but  in  this  case  the  three  outer  leaves  are  green, 
like  a  common  calyx.  The  stamens  are  six  in  num- 
ber.''"^^_  There  are  three  styles,  curving  outwards,  the 
whole^of,  the    inner    side    of    each    being  stigmatico 
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The  ovary  (Fig.  76)  is  six- 
angled,  and  on  being  cut 
across  is  seen  to  be  three- 
celled. 

65.  Comparing  this  flower 
with  that  of  Dog's-tooth  Vio- 
let, we  find  the  two  to  exhi- 
bit a  striking  resemblance  in 
structure.  But  in  one  respect 
the  plants  are  strikingly  un- 
like :  the  leaves  of  the  Tiillium 
are  net-veined  (Fig.  77),  as  in 
the  Exogens.  From  this  cir- 
cumstance we  learn  that  we 
cannot  altogether  rely  on  the 
veining  of  the  leaves  as  a  con- 
stant characteristic  of  plants 
whose  parts  are  not  in  fives. 


rig  77. 


Fig.  75. 
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66.  Indian  Turnip.  This  plant  may  be  easily  met 
with  in  our  woods  in  early  summer.  If  you  are  not 
famihar  with  its  appearance,  the  annexed  cut  (Fig.  78) 


Fig.  78. 


will  help  you  to  recognise  it.  Procure  several  speci- 
mens;  these  will  probably  at  first  seem  to  you  to  be 
alike  in  every  respect,  but  out  of  a  number,  some  are 
pretty  sure  to  differ  from  the  rest.  Notice  the  bulb 
from  which  the  stem  springs.  It  differs  from  that  of 
the  Dog's-tooth  Violet,  and  Lilies  generally,  in  being  ii 
solid  mass.     It  is  called  a  conn.     Between   ilie  pair  of 
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leaves  you  oDserve  a  curious  strip- 
ed sheath,  having  an  arching, 
hood-hke  top,  and  enclosing  an  up- 
right stalk,  the  top  of  which  almost 
touches  the  hood  (Fig.  79).  Can 
this  he  a  flower  ?  It  is  certainly 
the  only  thing  about  the  plant 
which  at  all  resembles  a  flower, 
and  yet  how  different  it  is  from  any 
we  have  hitherto  examined  !  Care- 
fully cut  away  the  sheaths  from  all 
your  specimens.  Most,  and  per- 
haps all,  of  them  will  then  present 
an  appearance  like  that  in  Fig.  80. 
If  none  of  them  be  like  Fig.  81,  it 
will  be  well  to  gather  a  few  more  plants.  We  shall  sup- 
pose, however,  that  you  have  been  fortunate  in  obtain- 
ing both  kinds,  and  will  proceed  with  our 
examination.  Take  first  a  specimen  cor- 
responding with  Fig.  80.  Around  the 
base  of  the  column  are  compactly  arrang- 
ed many  spherical  green  bodies,  each 
tipped  with  a  little  point.  Separate  one 
of  these  from  the  rest,  and  cut  it  across. 
It  will  be  found  to  contain  several  ovulee, 
and  is,  in  fact,  an  ovary,  the  point  at  the 
top  being  a  stigma.  In  the  autumn,  a 
great  change  will  have  taken  place  in  the 
appearance  of  plants  like  the  one  we  are  Fig.  so.  Fig.  si 
now  examining.  The  arched  hood  will  have  disappear- 
ed, as  also  the  long  naked  top  of  the  column,  whilst  the 
part  below,  upon  which  we  are  now  engaged,  will  have 
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vastly  increased  in  size,  and  become  a  compact  ball  of 
red  berries.  There  can  be  no  doubt,  then,  that  we  have 
here  a  structure  analogous  to  that  found  in  the  Cucum- 
ber and  the  Willow,  the  fertile,  or  pistillate,  flowers 
being  clustered  together  separately.  But  in  the  Cucum- 
ber all  the  flowers  were  observed  to  be  furnished  with 
cal3^x  and  corolla,  and  in  the  Willow  catkins,  though 
floral  envelopes  were  absent,  each  pair  of  stamens  and 
each  pistil  was  subtended  by  a  bract.  In  the  present 
plant  there  are  no  floral  envelopes,  nor  does  each  pistil 
arise  from  a  separate  bract. 

67.  But,  you  will  now  ask,  what  is  this  sheathing 
hood  which  we  find  wrapped  about  our  column  of 
pistils  ?  There  is  no  doubt  that  we  must  look  upon  it 
as  a  hract,  because  from  its  base  the  flower-cluster 
springs.  So  that,  whilst  the  flowers  of  Indian-Turnip 
are,  like  those  of  Willow,  imperfect  and  dioecious,  the 
clusters  differ  in  having  but  a  single  bract  instead  of  a 
bract  under  each  flower. 

68.  We  must  now  examine  one  of  the  other  speci- 
mens ;  and  we  shall  have  no  difficulty  in  determining 
the  nature  of  the  bodies  which,  in  this  case,  cover  the 
base  of  the  column.  They  are  evidently  stamens,  and 
your  magnifying-glass  will  show  you  that  they  consist 
mostly  of  anthers,  the  filaments  being  extremely  short, 
and  that  some  of  the  anthers  are  two-celled,  and  some 
four-celled,  all  discharging  their  pollen  through  little 
holes  at  the  top  of  the  cells. 

69.  The  column  upon  which,  in  plants  like  Indian- 
Turnip,  the  flowers  are  crowded,  is  known  as  a  spadix^ 
and  the  surrounding  bract  as  a  spathe. 

You  will  observe  that  the  leaves  of  this  plant  are  iiet- 
vdned^  as  we  found  theni  in  the  Trillium. 
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70.  Marsh  Calla.  This  plant  must  be  looked  for 
in  low  marshy  grounds,  where  it  will  be  found  in  flower 
generally  in  the  month  of  June.  With  the  knowledge 
which  you  have  of  the  structure  of  Indian- Turnip,  you 
will  hardly  doubt  that  the  Calla  is  closely  related  to  it. 
You  will  easily  recognize  the  spadix  and  the  spathe 
(Fig.  82),  though  in  the  present  instance  the  sDadix 
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bears  flowers  to  the  ^op,  ana  Me  spathe  is  open  instead 
of  enclosing  the  column.  Observe,  however,  that  the 
veining  of  the  leaf  (Fig.  83)  is  different,  that  of  Calla 
being  straight,  like  the  Dog's-tooth  Violet.  There  is 
also  a  difference  in  the  flowers.  Those  of  Indian-Tur- 
nip were  found  to  be  dioecious,  but  the  spadix,  in  the 
present  case,  bears  both  stamens  and  pistils,  and  the 
lower  flowers,  if  not  all,  are  perfect ;  some- 
times the  upper  ones  consist  of  stamens 
only.  Fig.  84  shows  one  of  the  perfect 
flowers  much  enlarged.  The  stamens,  it 
will  be  observed,  have  two-celled  anthers, 
opening  lengthwise. 

MARSH  CALLA. 


Fig.  84. 
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/'  71.  Showy  Orchis.  The  flower  of  this  plant 
(Figs.  85,  86)  is  provided  with  floral  envelopes,  all  col- 
oured like  a  corolla.  As  in  Dog's-tooth  Violet,  we  shall 
call  them  collectively  the  perianth,  although  they  are 
not  all  alike.  One  of  them  projects  forward  in  front 
of  the  flower,  forming  the  Up,  and  bears  under- 
neath it  a  long  hollow  spur,  which,  like  the  spurs  of 
Columbine,  is  honey-bearing.  The  remaining  five  con- 
verge together  forming  a  kind  of  arch  over  the  centre 
of  the  flower.     Each  flower  springs  from  the  axil  of  r, 
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Fig.  85. 

leaf-like  bract,  and  is  apparently  raised  on   a  pedicel. 

What  seems  to  be  a  pedicel,  however,  will,  if  cut  across, 
prove  to  be  the  ovary,  which  in  this  case  is 
inferior.  Its  situation  is  similar  to  the  situ- 
ation of  the  ovary  in  Willow-herb,  and,  as 
in  that  flower,  so  in  this  the  calyx-tube  ad- 
heres to  the  whole  surface  of  the  ovary,  and 
the  three  outer  divisions  of  the  perianth  are 
simply  upward  extensions  of  this  tube.  No- 
tice the  peculiar  tivist  in  the  ovary.  The 
effect  of  this  twist  is  to  txmx  the  lip  away 
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from  the  scape,  and  so  give  it  the  appearance  of  being 
the  lower  petal  instead  of  the  upper  one,  as  it  really  is. 

72.  The  structure  of  the  stamens  and  pistils  remains 
to  be  examined,  and  a  glance  at  the  flower  shows  you 
that  we  have  here  something  totally  different  from  the 
common  arrangement  of  these  organs.  In  the  axis  of 
the  flower,  immediately  behind  the  opening  into  the 
spur,  there  is  an  upward  projection  known  as  the  column. 
The  face  of  this  column  is  the  stigma  ;  on  each  side  of 
the  stigma,  and  adhering  to  it,  is  an  anther-cell.  These 
cells,  though  separated  by  the  column,  constitute  but 
a  single  stamen.  The  stamen,  then,  in  this  case  is  united 
ivith  the  pistil^  a  condition  which  is  described  as  gynan- 
drou^. 

73.  If  you  have  a  flower  in  which  the  anther-cells  are 
bursting  open,  you  will  see  that  the  pollen  does  not 
issue  from  them  in  its  usual  dust-like  form,  but  if  you 
use  the  point  of  your  needle  carefully  you  may   remove 

the  contents  of  each  cell  in  a  m-xss.  These  poUen 
masses  are  of  the  form  shown  in  Fig.  87.  The 
grains  are  kept  together  by  a  fine  tissue  or  web, 
and  the  slender  stalk,  upon  which  each  poUen 
mass  is  raised,  is  attached  by  its  lower  end  to 
a  sticky  disk  on  the  front  of  the  stigma  just 
87  ^^^^®  *^®  mouth  of  the  spur.  Insects,  in  their 
efforts  to  reach  the  honey,  bring  their  heads  in  contact 
with  these  disks,  and  when  they  fly  away  carry  the 
pollen-masses  with  them,  and  deposit  them  on  the 
stigma  of  the  next  flower  visited.  In  fact,  without  the 
aid  of  insects  it  is  difficult  to  see  how  flowers  of  this 
sort  could  be  fertilized  at  all. 
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SHOWY  ORCHIS. 


OBGAN. 

NO. 

COHESION. 

ADHESION. 

BEMABKS. 

Perianth. 
Leaves. 

6 

Gamophyllouf. 

Superior. 

Stamens. 

1 

Monandrous. 

Gynandrous. 

Pollen-grains 
collected  in 
masses. 

PistU. 
Carpels. 

3 

Syncarpous. 

Inferior. 

Ovary  twisted. 

74.  Timothy.  The  top  of  a  stalk  of  this  well-known 
grass  is  cylindrical  in  shape,  and  upon  examination 
will  be  found  to  consist  of  a  vast  number  of  similar 
pieces  compactly  arranged  on  very  short  pedicels  about 

^  the  stalk  as  an  axis.     Carefully  separate  one 

Y^t      of  these  pieces  from  the  rest,  and  if  the  grass 

\\ I      has  not  yet  come  into  flower  the  piece  will 

^^      present  the  appearance  shown  in  Fig.  88.     In 

Fig.  88.    tliis  Fig.  the  three  points  in  the  middle  are  the 

protruding  ends  of  stamens.     The  piece  which  you  have 

separated  is,  in  fact,  a  flower  enclosed  in  a  pair  of  bracts, 

and  all  the  other  pieces  which  go  to  make  up  the  top 

are  flowers  also,  and,  except  perhaps  a  few  at  the  very 

summit  of  the  spike,  precisely  similar  to  this  one  in 

their  structure. 

75.  Fig.  89  is  designed  to  help  you  in 
dissecting  a  flower  which  has  attained  a 
greater  degree  of  developement  than  the 
one  shown  in  Fig.  88.  Here*  the  two 
bracts  which  enclose  the  flower  have 
been  drawn  asunder.  To  these  bracts  j^^g  yj. 
the  name  glumes  is  applied.     They  are  present  iu  all 
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plants  of  the  Grass  Family,  and  are  often  found  enclos- 
ing several  flowers  instead  of  one  as  in  Timothy. 
Inside  the  glumes  will  be  found  a  second  pair  of  minute 
chaff-like  bracts,  which  are  known  as  palets  ox  pales. 
These  enclose  the  flower  proper. 

76.  The  stamens  are  three  in  number,  with  the 
anthers  fixed  by  the  middle  to  the  long  slender  filament. 
The  anthers  are  therefore  versatile.  The  styles  are  two 
in  number,  bearing  long  feathery  stigmas.  The  ovary 
contains  a  single  ovule,  and  when  ripe  forms  a  seed- 
like grain,  technically  known  as  a  caryopsis. 

TIMOTHY. 


ORGAN. 

NO. 

COHESION. 

ADHESION. 

Glumes. 

2 

Palets. 

2 

Stamens. 

3 

Triandrous. 

HjrpogynouB. 

PistU. 
Carpels. 

1 

Apocarpous. 

Superior. 

\i 


CHAPTEE  XI. 

COMMON    CHARACTERISTICS  OP    THE    PLANTS   JUST   EXAMINED. 
STRUCTURE    OF    THE    SEED    IN    MONOCOTYLEDONS. 

77.  It  is  now  to  be  pointed  out  that  the  six  plants 
last  examined,  viz..  Dog's-tooth  Violet,  Trillium, 
Indian  Turnip,  Calla,  Orchis,  and  Timothy,  though 
differing  in  various  particulars,  yet  have  some  char»^ 
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terS  common  to  all  of  them,  just  as  the  group  ending 
with  Willow  was  found  to  be  marked  by  characters 
possessed  by  all  its  members.  The  flowers  of  Dicoty- 
ledons were  found  to  have  their  parts,  as  a  rule,  in 
fours  or  fives  ;  those  of  our  second  group  have  them  in 
threes  or  sixes  ^  never  in  fives. 

78.  Again,  the  leaves  of  these  plants  are  straight- 
veined,  except  in  Trillium  and  Indian- Turnip,  which 
must  be  regarded  as  exceptional,  and  they  do  not  as  a 
rule  exhibit  the  division  into  petiole  and  blade  which 
was  found  to  characterize  the  Exogens. 

79.  We  shall  now  compare  the  structure  of  a  grain 
of  Indian  Corn  with  that  of  the  Cucumber  or  Pumpkin 
seed  which  we  have  already  examined  (page  46).  It 
will  facilitate  our  task  if  we  select  a  grain  from  an  ear 
which  has  been  boiled.  And  first  of  all,  let  us  observe 
that  the  grain  consists  of  something  more  than  the 
seed.  The  grain  is  very  much  like  the  achene  of  the 
Buttercup,  but  differs  in  this  respect,  that  the  outer 
covering  of  the  former  is  completely  united  with  the 
seed-coat  underneath  it,  whilst  in  the  latter  the  true 
seed  easily  separates  from  its  covering.  Remove  the 
coats  of  the  grain,  and  what  is  left  is  a  whitish  starchy- 
looking  substance,  having  a  yellowish  body  inserted  in 
a  hollow  (Fig.  90)  in  the  middle  of  one  side.  This  latter 
body  is  the  embryo ^  and  may  be  easily  removed.  All 
the   rest  is   albumen.     Fig.  91  is  a  front  view  of  the 

embryo,  and  Fig.  92  shows  a  vertical 
section  of  the  same.  The  greater  part 
of  the  embryo  consists  of  a  single  cotyle- 
don. The  radicle  is  seen  near  the  base, 
and  the  plumule  above. 

80.  Comparing  the  result  of  our  observations  with 
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what  we  have  already  learned  about  the  Cucumber 
seed,  we  find  that  whilst  in  the  latter  there  are  Uvo 
cotyledons,  in  the  present  case  there  is  but  yne,  and 
this  peculiarity  is  common  to  all  the  plants  just  exam- 
ined, and  to  a  vast  number  of  others  besides,  which  are 
consequently  designated  Monocotyledonous  plants, 
or  shortly  Monocotyledons.  The  seeds  of  this  great 
Class  may  differ  as  to  the  presence  or  absence  of  albu- 
men, just  as  the  seeds  of  Dicotyledons  do,  but  in  the 
number  of  their  cotyledons  'they  are  all  alike.  The 
Orchids,  however,  are  very  peculiar  from  having  no 
cotyledons  at  all. 

81.  In  addition  to  the  points  just  mentioned,  viz  : 
the  number  of  floral  leaves,  the  veining  of  the  foliage 
leaves,  the  usual  absence  of  distinct  petioles,  and  the 
single  cotyledon,  which  characterize  our  second  great 
Class,  there  is  still  another,  as  constant  as  any  of  these, 
and  that  is,  the  mode  of  growth  of  the  stem,  which  is 
quite  at  variance  with  that  exhibited  in  Dicotyledonous 
plants.  In  the  present  group  the  increase  in  the 
thickness  of  the  stem  is  accomplished  not  by  the 
deposition  of  circle  after  circle  of  new  wood  outside  the 
old,  but  by  the  production  of  new  wood-fibres  through 
the  interior  of  the  stem  generally,  and  the  consequent 
swelling  of  the  stem  as  a  whole.  These  stems  are 
therefore  said  to  be  endogenous,  and  the  plants  com- 
posing the  group  are  called  Endogens,  as  well  as 
Monocotyledons. 

We  shall  explain  more  fully  the  structure  of  exogen- 
ous and  endogenous  stems,  when  we  come  to  speak  of 
the  minute  structure  of  plants  in  a  subsequent  chapter. 


U 
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CHAPTER   XII. 

MORPHOLOGY    OF    ROOTS,    STEMS,   AND    FOLLA.GE -LEAVES. 

82.  From  what  has  gone  before,  you  should  now  be 
tolerably  familiar  with  the  names  of  the  different  organs 
of  plants,  and  you  have  also  had  your  attention  directed 
to  some  modifications  of  those  organs  as  they  occur  in 
different  plants.  In  all  these  cases,  the  adjective  termsj 
which  botanists  use  to  distinguish  the  variations  in  the 
form  of  the  organs,  have  been  placed  before  you,  and  if 
you  have  committed  these  carefully  to  memory,  you  will 
have  laid  a  good  foundation  for  the  lessons  which  follow 
on  Morphology,  the  name  given  to  the  study  of  the 
various  forms  assumed  by  the  same  organ  in  different 
plants,  or  in  different  parts  of  the  same  plant.  In 
some  instances,  the  terms  employed,  being  derived  from 
Latin  and  Greek,  and  specially  devised  for  botanical 
purposes,  may  seem  difficult  to  learn.  We  believe, 
however,  that  this  difficulty  will  be  found  to  be  more 
apparent  than  real.  You  will  be  surprised  at  the  ease 
with  which  the  terms  will  occur  to  your  mind  if  you 
learn  them  with  the  help  of  plants  which  are  every- 
where within  your  reach — if  you  be  not  satisfied  with 
being  mere  book-botanists 

With  a  good,  many  terms  you  will  find  no  difficulty 
whatever,  since  they  will  be  found  to  have  the  same 
meaning  in  their  botanical  applications  as  they  have  in 
their  everyday  use. 
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83.  The  Root.  This  organ  is  called  the  descending 
axis  of  the  plant,  from  its  tendency  to  grow  downward 
into  the  soil  from  the  very  commencement  ol  its  devel- 
opement.  Its  chief  use  is  to  imbibe  liquid  nourishment, 
and  transmit  it  to  the  stem.  You  will  remember  that 
in  our  examination  of  some  common  seeds,  such  as 
those  of  the  Pumpkin  and  Bean  (Figs.  67-71),  we  found 
at  the  junction  of  the  cotyledons  a  small  pointed  pro- 
jection called  the  radicle.  Now,  when  such  a  seed  is 
put  into  the  ground,  under  favourable  circumstances  oi 
warmth  and  moisture,  it  begins  to  grow,  or  germinate^ 
and  the  radicle,  which  in  reality  is  a  minute  stem,  not 
only  lengthens,  in  most  cases,  so  as  to  push  the  cotyle- 
dons upwards,  but  developes  a  root  from  its  lower  ex- 
tremity. All  seeds,  in  short,  when  they  germinate, 
J )r educe  roots  from  the  extremity  of  the  radicle,  an4 
roots  so  produced  are  called  primary  roots. 

84.  There  are  two  well-marked  ways  in  which  a  pri 
mary  root  may  develope  itself.  It  may,  by  the  down« 
ward  elongation  of  the  radicle,  assume  the  form  of  » 
distinct  central  axis,  from  the  sides  of  which  branches 
or  fibres  are  given  off,  or  root-fibres  may  spring  in  a 
cluster  from  the  end  of  the  radicle  at  the  very 
commencement  of  growth.  If  the  root  grow 
in  the  first  way,  it  will  be  a  tap-root  (Fig.  93), 
examples  of  which  are  furnished  by  the  Car- 
rot, the  Mallow,  and  the  Bean  ;  if  in  the  sec- 
ond way,  it  will  be  a  fibrous  root,  examples  of 
which  are  furnished  by  the  Buttercup  (Fig.  1) 
and  by  the  entire  class  of  Monocotyledcnous 
or  Endogenous  plants. 

86.  Tap-roots  receive  different  names,  ac-     -pig.  93, 
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Fig.  94. 


cording  to  the  particular  shape  they  hap- 
pen to  assume.  Thus,  the  Carrot  (Fig.  94) 
is  conical^  because  from  a  broad  top  it  tapers 
gradually  and  regularly  to  a  point.  The 
Kadish,  being  somewhat  thicker  at  the  middle 
than  at  either  end,  is  spindle-shaped.  The 
Turnip,  and  roots  of  similar  shape,  are  napL 
form  {mtpiis,  a  turnip). 
These  fleshy  tap-roots  belong,  as  a  rule,  to  bi- 
ennial plants,  and  are  designed  as  storehouses  of  food  for 
the  plant'suse  during  its  second  year'sgrowth.  Occasion- 
ally fibrous  roots  also  thicken  in  the  same  manner,  as 

in  the  Peony,  and  then 
they  are  said  to  he  fascicled 
or  clustered.     (Fig  95.) 

86.  But  you  must  have 
observed  that  i)lants some- 
times put  forth  roots  in 
"^^^fi^rfi^^^^  addition  to  those  develop- 

ed from  the  end  of  the 
radicle.  The  Verbena  of 
of   our   gardens,    for  ex- 


Fi-   93. 


Fig.  96. 
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ample,  will  take  root  at  every  joint,  if  the  stem  be  laid 
upon  the  ground  (Fig.  96).  The  runners  of  the 
Strawberry  take  root  at  their  extremities  :  and  nothing 
is  more  familiar  than  that  cuttings  from  various  plants 
will  make  roots  for  themselves  if  put  into  proper  soil, 
and  supplied  with  warmth  and  moisture.  All  such  roots 
are  produced  from  some  other  part  of  the  stem  than  the 
radicle,  and  are  called  secondary  or  adventitious  roots. 
When  such  roots  are  developed  from  parts  of  the  stem 
which  are  not  in  contact  with  the  ground,  they  are 
aerial. 

87.  There  are  a  few  curious  plants  whose  roots  never 
reach  the  ground  at  all,  and  which  depend  altogether 
upon  the  air  for  food.  These  are  called  epiphytes 
There  are  others  whose  roots  penetrate  the  stems  and 
roots  of  other  plants,  and  thus  receive  their  nourish- 
ment as  it  were  at  second-hand.  These  are  parasitic 
plants.  The  Dodder,  Indian-Pipe,  and  Beech-drops,  of 
Canadian  woods,  are  well-known  examples. 

88.  The  Stem.  As  the  root  is  developed  from  the 
lower  end  of  the  radicle  of  the  embryo,  so  the  stem  is 
developed  from  the  upper  end,  but  with  this  important 
difference,  that  a  bud  always  precedes  the  formation  of 
the  stem,  or  any  part  of  it  or  its  branches.  Between 
the  cotyledons  of  the  Bean  (Fig.  71),  at  the  top  of  the 
radicle,  we  found  a  minute  bud  called  the  plumule.  Out 
of  this  bud  the  first  bit  of  stem  is  developed,  and  during 
thje  subsequent  growth  of  the  plant,  wherever  a  branch 
is  to  be  formed,  or  a  main  stem  to  be  prolonged,  there 
a  bud  will  invariably  be  found.  The  branch  buds  are 
always  in  the  axils  of  leaves,  and  so  are  called 
aodllary.  Adventitious  buds,  however,  are  sometimes 
produced  in  plants  like  the  Willow,  particularly  if  the 
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E'tem  has  been  wounded.  The  bud  from  which  the 
main  stem  is  developed,  or  a  branch  continued,  is  of 
course  at  the  end  of  the  stem  or  branch,  and  so  is 
te'^'viinaL 

89.  If  you  examine  a  few  stems  of  plants  at  random, 
you  will  probably  find  some  of  them  quite  soft  and 
easily  compressible,  while  others  will  be  firm,  and  will 
resist  compression.  The  stem  of  a  Beech  or  a  Currant 
IS  an  instance  of  the  latter  kind,  and  any  weed  will 
serve  to  illustrate  the  former.  The  Beech  and  the 
Currant  have  ivoody  stems,  while  the  weeds  are  herde 
ceous.  Between  the  Beech  and  the  Currant  the  chief 
difference  is  in  size.  The  Beech  is  a  treey  the  Currant  a 
shriib.  But  you  are  not  to  suppose  that  there  is  a  hara. 
and  fast  line  between  shrubs  and  trees,  or  between  herbs 
and  shrubs.  A  series  of  plants  could  be  constructed, 
commencing  with  an  unquestionable  herb,  and  end- 
ing with  an  unquestionable  tree,  but  embracing  plants 
exhibiting  such  a  gradual  transition  from  herbs  to 
shrubs,  and  from  shrubs  to  trees,  that  you  could  not 
say  at  what  precise  point  in  the  series  the  changes 
occurred. 

90.  The  forms  assumed  by  stems  above  ground  are 
numerous,  and  they  are  described  mostly  by  terms  in 
common  use.  For  instance,  if  a  stem  is  weak,  and 
trails  along  the  ground,  it  is  trailing,  or  prostrate ;  and 

if,  as  in  the  run- 
ners of  the  Straw- 
berry, it  takes 
root  on  the  lowe:' 
side,  then  it  is 
creeping.  Many 
„.    _  weak  stems  raise 

Pig.  97. 
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themselves  by  clinging  to  any  support  that  may  happen 
to  be  within  their  reach.  In  some  instances  the  •  stem 
itself  winds  round  the  support,  assuming  a  spiral  form, 
as  in  the  Morning- Glory,  the  Hop,  and  the  Bean,  and 
is  therefore  distinguished  as  tinning.  In  other  cases 
the  stem  puts  forth  thread-like  leafless  branches  ca'ld 
tendrils  (Fig.  97),  which  grasp  the 
support,  as  in  the  Virginia  Creeper, 
the  Grape,  and  the  Pea  (Fig.  98),  or 
sometimes  the  leaf-stalks  serve  the 
same  purpose,  as  in  the  Clematis  or 
Virgin's  Bower.  In  these  cases  the 
stems  are  said  to  climb. 

The  stems  of  wheat  and  grasses 
generally  are  known  a,s  culms.  They 
are  jointed,  and  usually  hollow  except 
at  the  joints.  I'ig.  98. 

91.  Besides  the  stems  which  grow  above  ground,  there 


Fig.  99. 

9,re  varieties  to  be  found  below  the  surface.     Pull  up  o, 
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Potato  plant,  and  examine  the  underground  portion 
(Fig  99).  It  is  not  improbable  that  you  will  regard 
the  whole  as  a  mass  of  roots,  but  a  very  Uttle  trouble 
wili  undeceive  you.  Many  of  the  fibres  are  unaues- 
tionably  roots,  but  an  inspection  of  those  having  pota- 
toes at  the  ends  of  them  will  show  you  that  they  are 
qmte  different  from  those  which  have  not.  The  former 
will  be  found  to  be  furnished  with  little  scales,  answer- 
ing to  leaves,  each  with  a  minute  bud  in  the  axil ;  and 

the  potatoes  them- 
selves exhibit  buds  of 
the  same  kind.  The 
potato,  in  short,  is 
only  thb  su'otlen  end  of 
an  underground  stem 
Such  swollen  ex- 
tremities are  Jmown 
flLS  tubers,  whilst  the 

Fig.   ICO. 

underground  stem  is  called  a  rootstock,  or  rhizome,  and 
may  always  be  distinguished  from  a  true  root  by  the 
presence  of  buds.  The  Solomon's  Seal  and  Toothwort 
of  Canadian  woods,  and  the  Canada  Thistle,  are  com- 
mon instances  of  plants  produchag  these  stems.  Fig. 
100  shows  a  rhizome. 

92.  Take  now  an  Onion,  and  compare  it  with  a 
Potato.  You  will  not  find  any  such  outside  appear, 
ances  upon  the  former  as  are  presented  by  the  latter. 
The  Onion  is  smooth,  and  has  no  buds  upon  its  surface. 
From  the  under  side  there  spring  roots,  and  this  cir- 
cumstance will  probably  suggest  that  the  Onion  must 
be  a  stem  of  some  sort.  Cut  the  Onion  through  from 
top  to  bottom  (Fig.  101).     It  wiU  then  be  seen  to  be 
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maae  up  of  a  number  of  coats. 
Strip  off  one  or  two,  and  observe 
that  whilst  they  are  somewhat 
fleshy  where  the  onion  is  broadest 
they  gradually  become  thinner  to- 
wards the  top.  The  long  green 
tubes,  which  project  from  the  top 
of  the  Onion  during  its  growth,  are, 
in  fact,  the  prolongations  of  these 
^^^  ^^^'  coats.     But  the  tubes  are  the  leaves 

of  the  plant.  The  mass  of  our  Onion,  therefore,  con- 
sists of  the  fleshy  bases  of  the  leaves.  But  you  will 
observe  that  at  the  bottom  there  is  a  rather  flat  solid 
part  upon  which  these  coats  or  leaves 
are  inserted,  and  which  must  consequent- 
ly be  a  stem.  Such  a  stem  as  this,  with 
its  fleshy  leaves,  is  called  a  bu^'}.  If  the 
leaves  form  coats,  as  in  the  Onion,  the 
bulb  is  coated  or  tunicated;  if  they  do 
not,  as  in  the  lihes  (Fig.  102),  it  is  scaly.  '^'  ^^" 

93.  Tubers  and  bulbs,  then,  consist  chiefly  of  masses 
of  nourishing  matter  ;  but  there  is  this  difference,  that, 
in  the  latter,  the  nourishment  is  contained  in  the  fleshy 
leaves  themselves,  whilst,  in  the  former,  it  forms  a  mass 
more  or  less  distinct  from  the  buds. 

94.  The  thickened  mass  at  the  base  of  the  stem  of 
our  Indian  Turnip  (Fig.  78)  is  more  hke  a  tuber  than  a 
bulb  in  its  construction.  It  is  called  a  comi,  or  solid 
bulb.  The  Crocus  and  Gladiolus  of  the  gardens  are 
other  examples. 

95.  In  the  axils  of  the  leaves  of  the  Tiger  Lily  are 
produced  small,  black,  rounded  bodies,  which,  on  exami.. 
nation,  prove  to  be  of  bulbous  structure.     They  are,  in 
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Fig.  103. 


fact,  bulblets,  and  new  plants  may  be  grown  from  them. 
96.  Oar  Hawthorn    is   rendered 

formidable  by  the  presence  of  stout 

spines  (Fig.  103)  along  the  stem  and 

branches.     These  spines  invariably 

proceed  from   the  axik  of  leaves, 

and  are,  in  fact,  branches,  whose 

growth  has   been  arrested.     They 

are  appendages  of  the  wood,  and 

will  remain  attached  to  the  stem, 

even  after  the  bark  is  stripped  off.  They  must 
not  be  confounded  with  the  2^rickles  (Fig.  104) 
of  the  Eose  and  Brier,  which  belong  strictly  to 
the  bark,  and  come  off  with  it. 

97.  Foliage-Leaves.  These  organs  aro 
usually  more  or  less  flat,  and  of  a  green  colour. 
In  some  plants,  however,  they  are  extremely 
thick  and  succulent ;  and  in  the  case  of  para- 
sites, such  as  Indian-Pipe  and  Beech-drops, 
ig.i04.   i^ijgy  a^j.g  usually  either  white  or  brown,  or  of 

some  colour  other  than  green.     The   scaly  leaves  of 

underground   stems   are  also,  of  course,   destitute   of 

colour. 

98.  As  a  general  thing,  leaves  are  extended  horizon- 
tally from  the  stem  or  branch,  and  turn  one  side  towards 
the  sky  and  the  other  towards  the  ground.  But  some 
leaves  are  vertical,  and  in  the  case  of  the  common  Iris 
each  leaf  is  doubled  lengthwise  at  the  base,  and  sits 
deride  tho  next  one  within.  Such  leaves  are  accordingly 
called  eqiiitant. 

99.  As  to  their  arrangement  on  the  stem,  leaves 
are  alternate  when  only  one  arises  from  each  node  (Fig. 
3).     If  two  are  formed  at  each  node,  they  are  sure  to  be 
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on  opposite  sides  of  tho  stem,  and  so  are  described  as 
ojjposite.  Sometimes  thero  Tjre  several 
leaves  at  the  same  node,  in  which  case 
they  are  whorled  or  vertidllaio  (Fig. 
105). 

100.  Forms  of  Foliage-Leaves, 
Leaves  present  an  almost  endless  va- 
riety in  their  forms,  and  accuracy  in 
describing  any  given  leaf  depends  a 

good  deal  upon  the  ingenuity  of  the  student  in  selecting 

and  combining  terms.     The  chief  terms  in  use  will  be 

given  here. 

Compare  a  leaf  of  the  Kound-leaved  Mallov  with  one 

of  Ked  Clover  (Figs.  106,  107).     Each  of  them  b  fur- 


Fig.  105. 


Fig.  lOG.  Fig.  107. 

nished  with  a  long  petiole  and  a  pair  of  stiprios.  In 
the  blades,  however,  there  is  a  difference.  The  blado  o< 
the  iormer  consists  of  a  single}  piece  ;  that  o-  tho  latter-  Is 
in  three  separate  pieces,  each  of  which  is  called  Pj  Iccific's,^ 
but  all  of  which,  taken  collectively,  constitute  the  blade 
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of  the  leaf.     The  leaf  of  the  Mallow  is  simple ;  that  of 

the  Clover  is  compound. 

Between  the    simple   and 

the  compound  form  there 

is  every  possible  shade  of 

^rvfidation.     In  the  Mallow 

ieaf  the  lobes  are  not  very 

clearly  defined.       In   the 

Maple  (Fig.  108)  they  are 

well-marked.   -    In    other 

cases,  again,  the  lobes  are 

so    nearly   separate,   that 

the  leaves  appear  at  first  sight  to  be  really  compound. 

101.  You  will  remember  that  in  our  examinations  of 
dicotyledonous  plants,  we  found  the  leaves  to  be  in- 
variably net-veined.  But,  though  they  have  this  gener- 
al character  in  common,  they  differ  considerably  in  the 
details  of  their  veining,  or  venation,  as  it  is  called. 
The  two  leaves  employed  as  illustrations  in  the  last 
section  will  serve  to  illustrate  our  meaning  here.  In 
the  Mallow,  there  are  several  ribs  of  about  the  same 
size,  radiating  from  the  end  of  the  petiole,  something 
like  the  spread-out  fingers  of  a  hand.  The  veining  in 
this  case  is  therefore  described  as  digitate,  or  radiate,  or 
palmate.  The  leaflet  of  the  clover,  on  the  other  hand, 
is  divided  exactly  in  the  middle  by  a  single  rib  (the 
midrih),  and  from  this  the  veins  are  given  off  on  each 
side,  so  that  the  veining,  on  the  whole,  presents  the 
appearance  of  a  feather,  and  is  therefore  described  as 
pinnate  [penna,  a  feather). 

102.  Both  simple  and  compound  leaves  exhibit  these 
two  modes   of  venation.     Of  simple  pinnately-veined 
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leaves,  the  Beech,  Mullein,  and  Willow  supply  familiar 
instances.  The  Mallow,  Maple, 
Grape,  Currant,  and  Gooseberry 
have  simple  radiate-veined  leaves, 
Sweet-Brier  (Fig.  43),  Mountain- 
Ash,  and  Kose  have  compound 
pinnate  leaves,  whilst  those  of 
Virginia-Creeper  (Fig.  109), 
Fig.  109.  Horse-Chestnut,   and  Hemp  are 

compound  digitate. 

As  has  already  been  pointed  out,  the  leaves  of  Mow 

cotyledonous   plants    are   almost    invariably   straigh 

veined. 

103.  In  addition  to  the  venation,  the  description  )f 
a  simple  leaf  includes  particulars  concerning;  (1) 
the  general  outline,  (2)  the  edge  or  margin,  (3) 
the  point  or  apex,  (4)  the  base. 

104.  Outline.  As  to  outline,  it  will  be  convenient 
to  consider  first  the  forms  assumed  by  leaves  without 
lobes,  and  whose  margins  are  therefore  more  or  less 
continuous.  Such  leaves  are  of  three  sorts,  viz  :  those 
in  which  both  ends  of  the  leaf  are  alike,  those  in  which 
the  apex  is  narrower  than  the  base,  and  those  in  which 
the  apex  is  broader  than  the  base. 

106.  In  the  first  of  these  three  classes,  it  is  evident 
that  any  variation  in  the  outline  will  depend  altogether 
on  the  relation  between  the  length  and  the  breadth  of 
the  leaf.  When  the  leaf  is  extremely  narrow  in  com- 
parison with  its  length,  as  in  the  Pine,  it  is  aoicu.lar 
or  needle-shaped  (Fig.  110).  As  the  width  increases, 
we  pass  through  the  forms  known  as  linear,  oblong,  oval, 
and  finally  orbicidar,  in  which  the  width  and  length 
are  nearly,  or  quite  equal  (Fig.  111). 
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Fig,  110 


P!g.  111. 


106.  In  the  second  class  the  different  forms  aiise 
from  the  varying  width  of  the  base  of  the  leaf,  and  we 
thus  have  subulate  or  awl-shaped  (Fig.  112),  lanceolaw. 
ovate,  and  deltoid  leaves  (Fig.  113). 


Pig.  112.  Fig.  113. 

107.  In  the  third  class,  as  the  apex  expands,  we  have 


Fig.  117.  Fig.  118,    Fig.  114.      Fig.  115,      Fig,  116. 
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the  forms  spatlmlate  (Fig.  114),  ohlanceolate  (that  is,  the 
reverse  of  lanceolate)  (Fig.  115),  ^ndi  ohovate  {Y\g.  116). 
108.  In  leaves  of  the  second  kind  we  frequently  find 
the  base  indented,  and  then  the  leaf 
is  cordate,  or  heart-shajyed  (Fig.  117)» 
The  reverse  of  this,  that  is,  when  the 
indentation  is  at  iAie  apex,  is  obcor- 
date  (Fig.  118).  The  hastate,  or  spear- 
shaped  (Fig.  119),  sagittate,  or  arrow- 
shaped  (Fig.  120),  and  rmiform,  f^r 
kidney-shaped  (Fig.  121),  forms  are 
modifications    of  the   second   class. 


Fig.  120. 


Fig.  121. 


Fig.  122. 


and  will  be  readily  understood  from  the  annexed  figures. 
If  the  petiole  is  attached  to  any  part 
of  the  under  surface  of  the  leaf,  instead 
of  to  the  edge,  the  leaf  is  peltate  (shield- 
shaped)  (Fig.  123). 

109.  Leaves    which    are    lobed    are 
usually   described  by   stating   whether 
Fig.  123.         they  are  palmately  or  pinnately  veined, 
and,  if  the  former,  the  number  of  lobes  is  generally 
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given.  If  the  leaves  are  very  deeply  cut,  they  are  said 
to  be  palmatijid  or  pinnatifid  according  to  the  veining 
(Fig.  124).    If  the  leaf  is  palmately  lobed,  a 

and  the  lobes  at  the  base  are  themselves 
lobed,  the  leaf  is  pedate  (Fig.  125),  be- 
cause it  looks  something  like  a  bird's 
foot.  If  the  lobes  of  a  pinnatifid  leaf 
are  themselves  lobed,  the  leaf  is  hipinna- 
tijid.  If  the  leaf  is  cut  up  into  fine  ^sJlNj^ 
segments,  as  in  Dicentra,  it  is  said  to  be  (\^\l^ 
nndtifid. 

110,  Apex.  The  principal  forms  of 
the  apex  ai'C  the  mucronate  (Fig.  122), 
when  the  leaf  is  tipped   with   a  sharp       Fig.  124. 

point,  as  though  the  midrib 
were  projecting  beyond  the 
blade  ;  cuspidate,  when  the  leaf 
ends  abruptly  in  a  very  short, 
but  distinctly  tapering,  point 
(Fig.  126) ;  acute,  or  sharp;  and 
obtuse,  or  blunt. 
Fig.  125.  111.  It  may  happen  that  the 

apex  does  not  end  in  a  point  of  any  kind.  If 
it  looks  as  though  the  end  had  been  cut  oif 
square,  it  is  truncate.  If  the  end  is  slightly 
notched,  but  not  sufficiently  so  to  warrant  the 
description  obcordate,  it  is  emarginate. 

Pig.  126. 

112.  Margin.  If  the  margin  is  not  indented  in  any 
way,  it  is  said  to  be  entire.  If  it  has  sharp  teeth,  point- 
ing in  the  direction  of  the  apex,  it  is  serrate,  and  will  be 
coarsely  or  finely  serrate,  according  to   the  size  of  the 
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Fig. 127. 


teeth .  Sometimes  the  edges  of  large 
teeth  are  themselves  finely  serrated, 
and  in  that  case  the  leaf  is  doubly 
serrate  (Fig.  127).  If  the  teeth 
point  outwards^  that  is,  if  the  two 
edges  of  each  tooth  are  of 
the  same  length,  the  leaf 
is  dentate^  but  if  the  teeth, 
instead  of  being  sharp,  are  rounded,  the  leaf  is 
crenate  (Fig.  128).  The  term  ivavy  explains  itself. 
113.  Base.  There  are  two  or  three  peculiar 
modifications  of  the  bases  of  simple  sessile  leaves  which 
are  of  considerable  importance  in  distinguishing  plants. 
Sometimes  a  pair  of  lobes  project  backwards  and  cohere 
on  the  other  side  of  the  stem,  so  that  the  stem 
appears  to  pass  through  the  leaf.  This  is  the 
case  in  our  common  Bellwort,  the  leaves  of 
which  are  accordingly  described  as  perfoliate 
(Fig.  129).  Sometimes  two  opposite  sessile 
leaves  grow  together  at  the  base,  and  clasp  the 
stem,  as  in  the  upper  leaves  of  Honeysuckle, 
Fig.  129.  in  the  Triosteum,  and  in  one  of  our  species  of 
Eupatorium.  Such  leaves  are  said  to  be  connate  or  co?i- 
nate-perfoliate  (Fig.  130).  In  one  of  our  Everlastings 
the  margin  of  the  leaf  is  con- 
tinued on  each  side  below   the 


Fig.  130.  Fig.  131. 

point  of  insertion,  and  the  lobes  grow  fast  to  the  sides 
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of  the  stem,  giving  rise  to  what  is  called  the  decurrent 
form  (Fig.  131). 

The  terms  by  which  simple  leaves  are  described  are 
applicable  also  to  the  leaflets  of  compound  leaves,  to 
the  sepals  and  petals  of  flowers,  and,  in  short,  to  any 
flat  forms. 


Fig.  132. 

114.  We  have  already  explained  that  compound 
leavec  are  of  two  forms,  pinnate  and  palmate.  In  the 
former,  the  leaflets  are  arranged  on  each  side  o 
the  midrib.  There  may  be  a  leaflet  at  the  end, 
in  which  case  the  leaf  is  odd-yinnate^  or  the 
terminal  leaflet  may  be  wanting,  and  then  the  leaf  is 
abruptly  pinnate.  In  the  Pea,  the 
^  if  ic  pinnate  and  terminates  in  a 
tcidril  (Fig.  98).  Very  frequently 
the  primary  divisions  of  a  pinnate 
leaf  are  themselves  pinnate,  and 
the  whole  leaf  is  then  twice-pinnate 
(Fi^o  132),  If  the  subdivision  is 
continued  through  another  stage, 
the  leaf  is  t'liHce-pinnate,  and  so  on. 
Sometimee,  as  in  the  leaves  of  the 
Tomato,  very  small  leaflets  are 
found  between  the  larger  ones,  and 
this  form  is  described  as  interrupt-' 
cdly pinnate  (Fig.  133).  Fig.  133, 
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In  the  palmate  or  digitate  forms,  the  leaflets  spread 
out  from  the  end  of  the  petiole,  and,  in  describing  them, 
it  is  usual  to  mention  the  number  of  divisions.  If  there 
are  three,  the  leaf  is  tri-foliolate ;  if  there  are  five,  it  is 
quinquefoliolate. 

115.  In  the  examination  of  the  Mallow,  we  found  a 
couple  of  small  leaf-like  attachments  on  the  petiolo  of 
each  leaf,  just  at  the  junction  with  the  stem.  To  these 
the  name  stipules  was  given.  Leaves  which  have  not 
these  appendages  are  exstipulatc, 

116.  Besides  the  characters  of  leaves  mentioned 
above,  there  remain  a  few  others  to  be  noticed.  With 
regard  to  their  surface,  leaves  present  every  gradation 
from  perfect  smoothness,  as  in  Wintergreen,  to  extreme 
roughness  or  wooUiness,  as  in  the  Mullein.  If  hairs  are 
entirely  absent,  the  leaf  is  glabrous  ;  if  present,  the 
degree  of  hairiness  is  described  by  an  appropriate  ad- 
verb ;  if  the  leaf  is  completely  covered,  it  is  villoiis  or 
villose ;  and  if  the  hairs  are  on  the  margin  only,  as  in 
our  Chntonia,  it  is  ciliate.  Some  leaves,  like  those  of 
Cabbage,  have  a  kind  of  bloom  on  the  surface,  which 
may  be  rubbeci  olf  with  the  fingers ;  this  condition  is 

described  as  glaucous. 

117.  A  few  plants  have  anoma- 
lous leaves.  Those  of  the  Onion 
are  filiform.  The  Pit>cher  llcnt 
of  our  Northern  swamps  has  very 
curious  leaves  (Fig.  134),  appar- 
ently formed  by  the  turning  in  and 
cohesion  of  the  outer  edges  of  r^n 
ordinary  leaf,  so  as  to  form  a  tube, 
closcc'.  except  at  the  top,  and  armed 
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on  the  inner  surface  with  bristles  pointing  towards  the 
base  of  the  leaf. 

118.  Finally,  as  leaves  present  an  almost  infinite 
variety  in  their  forms,  it  will  often  be  necessary,  in  de- 
scribing them,  to  combine  the  terms  explained  above. 
For  instance,  a  leaf  may  not  be  exactly  linear,  nor  ex- 
actly lance-shaped,  but  may  approximate  to  both  forms. 
In  such  a  case  the  leaf  is  described  as  lance-linear,  and 
so  with  other  forms. 

The  following  form  of  schedule  may  be  used  with 
advantage  in  writing  out  descriptions  of  leaves.  Tfwo 
leaves — one  of  Maple  and  one  of  Sweet-Brier — are 
described  by  way  of  illustration.  If  a  leaf  is  compound, 
the  particulars  as  to  outline,  margin,  apex,  base,  and 
surface  will  have  reference  to  the  leaflets. 

LEAF  SCHEDULE. 


Maple. 

Sweet-Bkieb. 

1.  Position. 

Cauline. 

Cauline. 

2.  Arrangement. 

Opposite. 

Alternate. 

3.  Insertion. 

Petiolate. 

Petiolate. 

4.  Stipulation. 

Exstipulate. 

Stipulate. 

5.  Division. 

Simple. 

Odd  pinnate,  7  leaflets. 

6.  Venation. 

Palmate. 

7.  Outline. 

Eoundish  or  oval. 

8.  Margin. 

1 

Deeply  lobed. 

Doubly  serrate. 
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9.  Apex. 

Pointed. 

Acute. 

10.  Base. 

Cordate. 

Hardly  indented. 

11.  Surface. 

Glabrous  above ;  whitish 
beueath. 

Downy   above  ;    covered 
with  glands  beneath. 

CHAPTEK  XIII. 


MORPHOLOGY    OF     FLOWER-LEAVES.        THE    CALYX.       THE    CO- 
ROLLA.      THE    STAMENS.       THE    PISTIL.       THE    FRUIT. 
THE    SEED.       GERMINATION. 

119.  From  an  examination  of  the  various  forms  pre- 
sented by  foliage  leaves,  we  proceed  now  to  those  of 
the  floral  ones,  and  we  shall  first  consider  the  chief 
modifications  in  the  arrangement  of  Jiowers  as  a  trJwle, 
to  which  the  term  inflorescence  is  applied, 

120.  It  is  found  that  inflorescence  proceeds  upon  two 
•well-define4  plans.  To  understand  these,  let  us  recur 
to  our  specimens  of  Shepherd's- Purse  and  Buttercup. 
You  will  remember  that,  in  the  former,  the  peduncle 
continues  to  lengthen  as  long  as  the  summer  lasts,  and 
new  flowers  continue  to  be  produced  at  the  upper 
end.  Observe,  however,  that  every  one  of  the  flowers  is 
produced  in  the  axil  of  a  hract,  that  as  the  stem  lengthens 
new  bracts  appear,  and  that  there  is  7io  flower  on  the  end 
of  the  stem.  You  will  easily  understand  then,  that 
the  production  of  flowers  in  such  a  plant  is  only 
limited  by  the  close  of  the  season  or  by  the  exhaus- 
tion of  the  plant.  Such  inflorescence  is  therefore 
called  indefinite,  or  indeterminate,  or  axillary. 
It  is  sometimes  also  called  centripetal,  because  if  the 
flowers  happen  to  be  in  a  close  cluster,  as  are  the  upper 
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oneD  in  Sheplierd's- Purse,  the  order  of  developement  is 
from  the  outside  towards  the  centre. 

121.  If  you  now  look  at  your  Buttercup,  you  will  be  at 
once  struck  with  the  difference  of  plan  exhibited.  The 
main  cixis  or  stem  has  a  flower  on  the  end  of  it,  and  its 
further  growth  is  therefore  checked.  And  so  in  like 
manner,  from  the  top  downwards,  the  growth  of  the 
branches  is  checked  by  the  production  of  flowers  at  their 
extremities.  The  mode  of  inflorescence  here  displayed 
is  definite,  or  determinate,  or  terminal.  It  is  also 
called  centrifugal,  because  the  developement  of  the 
flowers  is  the  reverse  of  that  exhibited  in  the  first  mode. 
The  upper,  or,  in  the  case  of  close  clusters,  the  central 
flowers  open  first.  In  either  mode,  if  there  is  but  one 
flower  in  each  axil,  or  but  one  flower  at  the  end  of  each 
branch,  the  flowers  are  said  to  be  solitary. 

122.  Of  indeterminate  inflorescence  there  are 
several  varieties.  In  Shepherd's-Purse  we  have  an 
instance  erf  the  racenwy  which  may  be  described  ac  z 
cluster  in  which  each  flower  springs  from  an  axil,  and 
IS  supported  on  a  pedicel  of  its  own.  If  the  pedicels 
are  absent,  and  the  flowers  consequently  sessile  in  tho 
axils,  the  cluster  becomes  a  spike,  of  which  the  common 
Plantain  and  the  Mullein  furnish  good  examples.  The 
catkins  of  the  Willow  (Figs.  63,  64)  and  Birch,  and  the 
spadix  of  the  Indian  Turnip  (Figs.  80,  81)  are  also 
spikes,  the  former  having  scaly  bracts  and  the  latter  a 
fleshy  axis.  If  you  suppose  the  internodes  of  a  spike 
to  be  suppressed,  so  that  the  flowers  are  densely 
crowded,  you  will  have  a  head,  of  which  Clover  and 
Button-bush  supply  instances.  If  the  lower  pedicels 
of  a  raceme  are  considerably  longer  than  the  upper 
ones,  so  that  all  the  blossoms  are  nearly  on  the  same 
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Fig.  185.  Fig.  136. 

level,  the  cluster  is  a  corymb  (Fig.  135).  If  the 
flowers  in  a  head  were  elevated  on  separate  pedicels  of 
the  same  length,  radiating  like  the  ribs  of  an  umbrella, 
we  should  have  an  umbel,  of  which  the  flowers  of 
Geranium  and  Parsnip  (Fig.  49)  are  examples.  A 
raceme  will  be  compound  (Fig.  136)  if,  instead  of  a 
solitary  flower,  there  is  a  raceme  in  each  axil,  and  a 
similar  remark  will  apply  in  the  case  of  the  spike,  the 
corymb,  and  the  umbel. 

123.  The  inflorescence  of  most  Grasses  is  what  is 
called  a  panicle.  This  is  a  compound  form,  and  is 
usually  a  kind  oi  raceme  having  its  primary  divisions 
branched  in  some  irregular  manner.     If  the  panicle  is 
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oompact,  as  in  the  Grape  and  Lilac,  it  is  what  is  called 
a  thyrse, 

124.  Of  determinate  inflorescence  the  chief 
modification  is  the  cyme.  This  is  a  rather  flat-topped 
cluster,  having  something  the  appearance  of  a  com- 
pound corymb,  but  easily  distinguished  by  this  peculi- 
arity, that  the  central  blossom  opens  first,  then  those  at 
the  ends  of  the  first  set  of  branches  of  the  cluster,  then 
those  on  the  secondary  branches,  and  so  on  until  the 
outer  buds  are  reached.  The  Elder,  Dogwood,  and  St. 
John's   Wort   furnish  good   examples  of  the   cymose 


Fig.  137. 

structure.     Fig.  137  s*hows  a  loose  open  cyme. 

125.  It  has  already  been  pointed  out  that  caulLne 
leaves  tend  to  dimmish  in  size  towards  the  upper  part 
of  the  stem,  where  the  flowers  are  found.  Such  re- 
duced leaves,  containing  flowers  in  their  axils,  are  called 
bracts.  In  the  case  of  compound  flower-clusters,  this 
term  is  limited  to  the  leaves  on  the  peduncle,  or  main 
stem,  the  term  bractlet  being  then  applied  to  those  oc- 
curring on  the  pedicels  or  subordinate  stems.     In  the 
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case  of  the  umbel  and  the  head,  it  generally  happens 
that  a  circle  of  bracts  surrounds  the  base  of  the  cluster. 
They  are  then  called,  collectively,  an  involucre,  and  in 
the  case  of  compound  clusters  a  circle  of  bractlets  is 
called  an  involucel.  Bracts  are  often  so  minute  as  to  be 
reduced  to  mere  scales.  Yvom.  our  definition,  it  will  be 
evident  that  the  spathe  surrounding  the  spadix  in 
Indian  Turnip  is  merely  a  bract. 

126.  It  has  already  been  stated  that  the  parts  of  the 
flower,  equally  with  the  foliage-leaves,  must  be  regarded 
as  modifications  of  the  same  structure,  and  some  proofs 
of  this  similarity  of  structure  were  given.  We  shall 
now  proceed  to  consider  in  detail  the  variations  in  form 
assumed  by  these  organs. 

127.  The  Calyx.  As  you  are  now  well  aware,  this 
term  is  applied  to  the  outer  circle  of  floral  leaves.  These 
are  usually  green,  but  not  necessarily  so ;  in  some  Ex- 
ogens,  and  in  nearly  all  Endogens,  they  are  of  some 
other  colour.  Each  division  of  a  calyx  is  called  a  sejjal, 
and  if  the  sepals  are  entnely  distinct  from  each  other, 
the  calyx  is  pohjsejyalous  ;  if  they  are  united  in  any  de- 
gree, it  is  (jamosepalous.  A  calyx  is  regular  or  irregular, 
according  as  the  sepals  are  of  the  same  or  different 
shape  and  size. 

128.  In  a  gamosepalous  calyx,  if  the  sepals  are  not 
united  to  the  very  top,  the  free  portions  are  known  as 
calyx-teeth,  or,  taken  collectively,  as  the  limh  of  the 
calyx.  The  united  portion,  especially  if  long,  as  in 
Willow-herb,  is  called  the  calyx-tuhe,  and  the  entrance 
to  the  tube  its  throat.  In  many  plants,  particularly 
those  of  the  Composite  Family,  the  limb  of  the  calyx 
consists  merely  of  a  circle  of  bristles  or  soft  hairs. 
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and  is  then  described  as  pappose.  In  other  cases  the 
limb  is  quite  inconspicuous,  and  so  is  said  to  be  obsolete. 
A  calyx  which  remains  after  the  corolla  has  disappeared, 
as  in  Mallow  (Fig.  31),  is  persistent.  If  it  disappears 
when  the  flower  opens,  as  in  our  Bloodroot,  it  is  cadu- 
cousy  and  if  it  falls  away  with  the  corolla,  it  is  deciduous. 

We  must  repeat  here,  that  when  calyx  and  corolla  are 
not  both  present,  the  circle  which  is  present  is  con- 
sidered to  be  the  calyx,  whether  green  or  not. 

129.  The  Corolla.  The  calyx  and  corolla,  taken 
together,  are  called  the  floral  envelopes.  When  both 
envelopes  are  present,  the  corolla  is  the  inner  one ;  it 
is  usually,  though  not  invariably,  of  some  other  colour 
than  green.  Each  division  of  a  corolla  is  called  a  jJ^tal, 
and  the  corolla  is  polyjietalous  when  the  petals  are  com- 
pletely disconnected ;  but  gamopetalous  if  they  are 
united  in  any  degree,  however  slight.  The  terms 
regular  and  irregular,  applied  to  the  calyx,  are  applica- 
able    also  to  the  corolla,  and  the  terms  used   in   the 

description  of  leaves  are  applicable  to 
petals.  If,  however,  a  petal  is  narrowed 
into  a  long  and  slender  portion  towards 
the  base,  that  portion  is  known  as  the 
claiv,  whilst  the  broader  upper  part  is 
Fig.  138.  called  the  limb  (Fig.   138).      The  leaf- 

terms  are  then  applicable  to  the  limb. 

130.  Gamopetalous  corollas  assume  various  forms, 
most  of  which  are  described  by  terms  easily  understood. 
The  forms  assumed  depend  almost  entirely  on  the 
shape  of  the  petals  which,  when  united,  make  up  the 
corolla.     If  these,  taken  separately,  are  linear,  and  are 
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united  to  the  top,  or  nearly  so,  the  corolla 
will  be  tubular  (Fig.  139.)  If  the  petals 
are  wedge-shaped,  they  will  by  their  union 
produce  o,  funnel-shaped  corolla.  (Fig.  140.) 
In  the  camj)anulate  or  hell-shaped  form,  the 
enlargement  from  base  to  summit  is  more 
gradual.  If  the  petals  are  narrowed  abruptly 
into  long  claws,  the  union  of  the  claws  into  a 
Fig  irg  tube  and  the  spreading  of  the  limb  at  right 
angles  to  the  tube  will  produce  the 
salver-shaped  form,  as  in  Phlox  (Fig.  f 
141).  The  rotate  corolla  differs  from 
this  in  having  a  very  short  tube.  The 
corolla  of  the  Potato  is  rotate. 

131.  The  most!  important  irregular 
gamopetalous  corollas  are  the  lirfalate, 
which  has  been  fully  described  in  the 
examination  of  the  Dandelion,  and  the 
labiate^  of  which  we  found  an  example  in 
Catnip  (Fig.  59).  The  corolla  of  Turtle-head  (Fig. 
142)  is  another  example.  When  a  labiate  corolla  pre- 
sents a  wide  opening  between  the  upper  and  lower  lips, 
it  is  said  to  be  rimjent ,  if  the  opening  is  closed  by  an 


Fig.  141.  Fig.  142.  Fig.  143. 

upward  projection  of  the  lower  lip,  as  in  Toadflax  (Fig. 
143);  it  is  said  to  hQ  personate,  and   the   projection  in 
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this  case  is  known  as  tho  palate.      A  good  "mznj  corol 
las  such  as  those  of  Toadflax,  Dicentra,  Snapdragon, 
Columbine,  and  Violet,  have  protuberances  or  fipurc  at 
the    base.     In  Violet  one  petal   only  is   spurred;  in 
Columbine  the  whole  five  are  so. 

132.  The  Stame-ns.  As  calyx  and  corolla  aro 
called  collectively  the  floral  envelopes,  so  stamens  and 
pistil  are  spoken  of  collectively  as  the  essential  organs  of 
tho  flower.  The  circle  of  stamens  alone  is  sometimes 
called  tho  andrceciuni.  A  complete  stamen  consists  of  a 
slender  stalk  known  as  the  Jilament,  and  a  small  sac 
called  tho  anther.  The  filament,  however,  is  not  un- 
commonly absent,  in  which  case  the  anther  is  sessile. 
As  a  general  thing,  the  anther  consists  of  two  oblong 
cells  with  a  sort  of  rib  between  them  called  the  connec- 
tive^ and  that  side  of  the  anther  which  presents  a  di\s- 
\mQi\y  grooved  appearance  is  the/«ce,  the  opposite  side 
being  the  hack.  The  filament  is  invariably  attached  to 
the  connective,  and  may  adhere  through  the  entire 
length  of  the  latter,  in  which  case  the  anther  is  adnate 


Pig.  144.  Fig.  145,  Fig.  146. 

(Fig.  144),  or  the  base  of  the  connective  may  rest  on 
ihe  end  of  the  filament,  a  condition  described  as  innate 
(Fig.  145),  or  the  extremity  of  the  filament  may  be 
attached  to  the  middle  of  the  lack  of  the  connective,  so 
that  the  anther  swings  about ;  it  is  then  said  to  be 
'oci'satilc  (Fig.  146).     In  all  these  cases,  if  the  face  of 
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the  anther  is  turned  towards  the  contro  of  the  flower,  it 
^d  said  to  be  introrsc;  if  turned  outwards,  extrorzc^ 

133.  The  cells  of  anthers  commonly 
open  along  their  outer  edges  to  dis- 
charge their  pollen  (Fig.  147).  In 
most  of  tho  Heaths,  however,  the  pol- 
len i"^  discharged  through  a  minute 
^^  \     aperture  at  tho  top  of  each  cell  (Fig, 

*£..7.  Jt..i9.Fig.-do.  143^^  .,jj^  ijj  Q^j.  3i^^Q  Cohosh  each  ooVl 

s  ipz.'or!nccl  with  a  lid  or  valve  near  the  top,  whici: 
opens  yo.  a  ki::d  of  hinQ-e  (Fig.  14^). 

lG4o  Btr^mon;:  mr.y  bo  either  entirely  distinct  from 
oach  other,  in  which  case  they  are  described  ac  dian- 
drouOf  pencciiidT'cms,  octandrous,  &c.,  accordinp'  lo  theii 
number  (or,  if 'Jiore  than  twenty,  as  indefinite),  or  they 
ma;;  be  united  in  various  ways,  li  their  anthers  arc 
united  in  a  circle,  w'hile  the  filaments  are  separate 
(Figc  CI),  they  are  said  to  ?:o  nyncjenedous ;  but  if  the 
filaments  unite  to  form  D,  tube,  while  the  anthers  remain 
distinct,  they  are  said  to  be  nionadelphouG  (Fig.  32)  ;  if 
they  are  in  two  groups  they  are  diadelphous  (Fig.  87) ; 
if  in  three,  tHadelphous  ;  if  in  more  than  three,  pohja- 
dolphous. 

105.  As  to  insertion,  when  stamens  are  inserted  on 
the  receptacle,  they  arc  hypogynous ;  when  borne  on 
the  calyx,  perigynous  ;  when  borne  on  the  ovary,  epigy- 
nous;  and  if  inserted  on  the  corolla,  ejnpetalous.  They 
may,  however,  be  borne  even  on  the  style,  as  in  Orchis, 
and  then  they  arc  described  as  gynandrous. 

136.  If  the  stamens  are  four  in  number,  and  in  two 
pairc  of  different  lengths,  they  are  said  to  bo  didyna- 
mom  (Fig.  58) ;  if  cix  in  number,  four  long  and  twc 
short,  they  arc  tctradmiamous  (Fir;.  C3),  and,  Haaily- 
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if  the  stamens  are  hidden  in  the  tuhe  of  a  gamopetalous 
corolla,  they  are  said  to  he  included,  hut  if  they  protrude 
beyond  the  tube  they  are  exserted  (Fig.  139). 

137.  The  Pistil.  This  is  the  name  given  to  the 
central  organ  of  the  flower.  It  is  sometimes  also  called 
the  gyncecium.  As  in  the  case  of  the  stamens,  the 
structure  of  the  pistil  must  be  regarded  as  a  modifica- 
tion of  the  structure  of  leaves  generally.  The  pistil 
may  be  formed  by  the  folding  of  a  single  carpellary 
leaf  as  in  the  Bean  (Fig.  159),  in  which  case  it  is 
simple  ;  or  it  may  consist  of  a  number  of  carpels,  either 
entirely  separate  from  each  other,  or  united  together  in 
various  ways,  in  which  case  it  is  compound.  If  the  car- 
pels are  entirely  distinct,  as  in  Buttercup,  the  .pistil 
is  apocarpous  ;  if  they  are  united  in  any  degree,  it  ir: 
syncarpous. 

138.  In  our  examination  of  the  Marsh  Marigold  (Figs. 
24,  25)  we  found  an  apocarpous  pistil  of  several  carpels. 
We  found  also  that  each  carpel  contained  a  number  of 
seeds,  and  that,  in  every  case,  the  seeds  were  attached  to 
that  edge  of  the  carpel  which  was  turned  towards  the  centre 
of  the  flower,  and  that,  as  the  carpels  ripened,  they 
invariably  split  open  along  that  edge,  but  not  along  the 
other,  so  that  the  carpel  when  opened  out  presented 
the  appearance  of  a  leaf  with  seeds  attached  to  the 
margins.  The  inner  edge  of  a  simple  carpel,  to  which 
the  seeds  are  thus  attached,  is  called  the  ventral  suture^ 
the  opposite  edge,  corresponding  to  the  mid-rib  of  a 
leaf,  being  the  dorsal  suture. 

ioOo  If  we  suppose  a  number  of  simple  carpels  to 
approach  each  other,  and  unite  in  the  centre  of  a  flower, 
it  is  evident  that  the  pistil  so  formed  would  contain  as 
many  cells  as  there  were  carpels,  the  cells  being  separ-s- 
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ated  from  each  other  'by  a  double  wall,  and  that  the 
seeds  would  be  found  arranged  about  the  centre  or  axis 
of  the  pistil ;  and  this  is  the  actual  state  of  things  in 
the  Tulip,  whose  pistil  is  formed  by  the  union  of  three 
carpels.  When  the  pistil  ripens,  the  double  walls  sepa- 
rating the  cells  split  asunder.  To  these  separating 
walls  the  name  dissepiment  or  partition  is  given . 

140.  But  it  often  happens  that  though  several  car- 
pels unite  to  form  a  compound  pistil,  there  is  but  one 
cell  in  the  ovary.     This  is  because  the  separate  carp  ' 
lary  leaves  have  not  been  folded  before  uniting,  : 
.have  been  joined  edge  to  edge,  or 
rather    with    their    edges     slightly 
turned  inwards.     In  these  cases  the 
seeds  cannot,  of  course,  be  in  the 
centreof  the  ovary,  but  will  be  found       ^^'      '       ^^' 

on  the  walls,  at  the  junction  of  the  carpels 
(Figs.  150,  151).  In  some  plants  the  ovary 
is  one-celled,  and  the  seeds  are  arranged 
round  a  column  which  rises  from  the  bottom 
of  the  cell  (Figs.  152,  153).  This  case  is 
Figs  i.;j,  153.  explained  by  the  early  obliteration  of  the 
partitions,  which  must  at  first  have  met  in  the  centre  of 
the  cell. 

141.  In  all  cases  the  line  or  projection  to  which  tbe 
seeds  are  attached  is  called  the  placenta,  and  the  term 
placentation  has  reference  to  the  manner  in  which 
the  placentas  are  arranged.  In  the  simple  pistil  the 
placentation  is  marginal  or  sutural.  In  the  syncarpous 
pistil,  if  the  dissepiments  meet  in  the  centre  of  the 
ovary,  thuc  dividing  it  into  separate  cells,  the  placenta- 
tion is  central  or  axile  ;  if  tho  ovary  i;:  one-celled  r-  T 
bears  the  seeds  on  its  walls,  tho  placentation  isparieta'.' 
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and  if  the  seeds  are  attached  to  a  central  column,  it  is 
free  central, 

142.  Besides  the  union  of  the  ovaries  there  may  also 
be  a  union  of  the  styles,  and  even  of  the  stigmas. 

143.  A  very  exceptional  pistil  is  found  in  plants  of 
the  Pine  Family.  Here  the  ovules,  in- 
stead cf  being  enclosed  in  an  ovary,  are 
usually  simply  attached  to  the  inner  sur- 

Fig.  154.        face   of  an  open   carpellary 
leaf  or   scale,  the  scales   forming  what  is  ((^^^     C% 
known  as    a   cone   (Figs.    154,   155,   156).  ^^ 
The  plants  of  this  family  are  hence  called  Figs.  155, 15 i. 
gymnosjyermous,  or  naked- seeded. 

144.  The  Fruit.  In  coming  to  the  consideration  of 
the  Fruit,  you  must  for  the  present  lay  aside  any  popu- 
lar ideas  you  may  have  acquired  as  to  the  meaning  of 
this  term.  You  will  find  that,  in  a  strict  botanical 
sense,  many  things  are  fruits  which,  in  the  language  of 
common  life,  are  not  so  designated.  For  instance,  we 
hardly  speak  of  a  pumpkin  or  a  cucumber  as  fruit,  and 
yet  they  are  clearly  so,  according  to  the  botanist's  defi- 
nition of  that  term.  A  fruit  may  be  defined  to  be  the 
ripened  pistil  together  with  any  other  organ,  such  as  the 
calyx  or  receptacle,  which  may  he  adherent  to  it.  This 
definition  will  perhaps  be  more  clearly  understood  after 
a  few  specimens  have  been  attentively  examined. 

145.  For  an  example  of  the  simplest  kind  of  fruit  let 
us  revert  to  our  Buttercup.  As  the  carpels  ripen,  the 
style  and  stigma  are  reduced  to  a  mere  point.  On 
cutting  open  one  of  these  carpels  when  fully  ripe,  we 
find  it  contains  a  single  seed,  not  quite  filling  the 
cavity,  but  attached  at  one  point  to  the  wall  of  the 
latter.      What   you  have    to    guard   against,   in  this 
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instance,  is  the  mistake  of  considering  the  entire 
carpel  to  be  merely  a  seed.  It  is  a  seed  envel- 
oped in  an  outer  covering  which  we  called  the  ovary 
in  the  early  stages  of  the  flower,  but  which,  now 
that  it  is  ripe,  we  shall  call  the  pericarp.  This  pericarp, 
with  the  seed  which  it  contains,  is  the  fruit.  The  prin- 
cipal difference  between  the  fruit  of  Marsh-Marigold 
and  that  of  Buttercup  is,  that,  in  the  former,  the  peri- 
carp envelopes  several  seeds,  and,  when  ripe,  splits  open 
down  one  side.  The  fruit  of  Buttercup  does  not  thus 
split  open.  In  the  Pea,  again,  the  pericarp  encloses 
several  seeds,  but  splits  open  along  hath  margins.  The 
fruits  just  mentioned  all  result  from  the  ripening  of 
apocarpous  pistils,  and  they  are  consequently  spoken  of 
as  apocarpous  fruits. 

146.  In  Willow-herb,  you  will  recollect  that  the 
calyx-tube  adheres  to  the  whole  surface  of  the  ovary. 
The  fruit  in  this  case,  then,  must  include  the  calyx. 
When  the  ovary  ripens,  it  splits  longitudinally  into  four 
pieces  (Fig.  41),  and,  as  the  pistil  was  synca7'pous,  so 
also  is  the  fruit. 

147.  In  the  Peach,  Plum,  Cherry,  and  stone-fi^jits  or 
drupes  generally,  the  seed  is  enclosed  in  a  hard 
shell  called  a  putamen.  Outside  the  putamen  is 
a  thick  layer  of  pulp,  and  outside  this,  enclosing 
the  whole,  is  a  skin-like  covering.  In  these  fruits 
all  outside  the  seeds  is  the  pericarp.  In  one 
respect  these  stone-fruits  resemble  the  fruit  of  the 
Buttercup  :  they  do  not  split  open  in  order  to  discharge 
their  seeds.  All  fruits  having  this  peculiarity  are  said 
to  be  indehiscent,  whilst  those  in  which  the  pericarp 
opens,  or  separates  into  pieces  (called  valves),  are  de- 
hiscent. 
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148.  In  the  Apple  (Fig.  48)  and  Pear,  the  seeds  are 
coutained  in  five  cells  in  the  middle  of  the  fruit,  and 
these  cells  are  surrounded  by  a  firm  fleshy  mass  which 
is  an  enlargement  of  the  calyx.  In  fact,  the  remains  of 
the  five  calyx- teeth  may  be  readily  detected  at  the  end 
of  the  apple  opposite  the  stem.  As  in  Willow-herb, 
the  calyx  is  adherent  to  the  ovary,  and  therefore  calyx 
and  ovary  together  constitute  the  pericarp.  These 
ileshy-fruits,  or  pomes,  as  they  are  sometimes  called, 
are  of  course  indehiscent. 

149.  In  the  Currant,  as  in  the  Apple,  you  will  find 
the  remains  of  a  calyx  at  the  top,  so  that  this  fruit,  too, 
is  inferior  J  but  the  seeds,  instead  of  being  separated 
from  the  mass  of  the  fruit  by  tough  cartilaginous  cell- 
walls,  as  in  the  Apple,  lie  imbedded  in  the  soft  juicy 
pulp.  Such  a  fruit  as  this  is  a  herry.  The  Gooseberry 
and  the  Grape  are  other  examples.  The  Pumpkin  and 
other  gourds  are  similar  in  structure  to  the  berry,  but 
besides  the  soft  inner  pulp  they  have  also  a  firm  outer 
layer  and  a  hard  rind.  The  name  pepo  is  generally 
given  to  fruits  of  this  sort. 

150.  A  Easpberry  or  Blackberry  (Fig.  157) 
proves,  on  examination,  to  be  made  up  of  a 
large  number  of  juicy  little  drupes,  aggre- 
gated upon  a  central  axis.  It  cannot, 
therefore,  be  a  true  berry,  but  may  be  called 
Fig.  157.  an  aggregated  fruit. 
151.  A  Strawberry  (Fig.  158)  is  a  fruit 
consisting  chiefly  of  a  mass  of  pulp,  hav- 
ing its  surface  dotted  over  with  little 
carpels  (achenes)  similar  to  those  of  the 
Buttercup.     The  flesh  of  the  Strawberry 
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IS   simply  au   enlarged  receptacle  ;  so   that  this   fruit, 
Cilso,  is  not  a  true  berry. 

15.2.  The  fruit  of  Sweet-Brier  (Fig.  <!:5)  consists  of  a 
red  fleshy  calyx,  lined  with  a  hollo v/  receptacle  which 
bears  a  number  of  achencs.  This  fruit  is  therefore 
analogous  to  that  of  the  Strawberry.  In  the  latter  ttie 
achenes  are  on  the  outer  surface  of  a  raised  receptacld, 
while,  in  the  former,  they  r.re  on  the  inner  surface  of  a 
hollow  receptacle. 

153.  The  Gone  of  the  Pine  (Fig.  154)  is  a  fruit  which 
diflers  in  an  important  respect  from  all  those  yet  men- 
tioned, inasmuch  as  it  is  the  product,  not  of  a  singlo 
flower,  but  of  as  many  flowers  as  there  are  scales.  It 
may  therefore  be  called  a  collective  or  multiple  fruit. 
The  Pine-Apple  is  another  instance  of  the  samo 
thing. 

154.  Of  dehiscent  fruits  there  are  some  varieties 
which  receive  special  names.      The  fruit  of  the  Pea,  or 

Bean  (Fig.  159),  whoso 
pericarp  splits  opo:2 
along  Ijoth  margins,  is 
called  a  legume  ;  thf^t  of 
Marsh-Marigold  (Fig. 
Fig.  150.  25),  which  opens  down 

one  side  only,  is  a  Jollicle.     Both  of  these  are  apocar- 
pous. 

155.  Any  syncarpous  fruit,  having  a  dry  dehiscent 
pericarp,  is  crJled  a  capsule,  A  long  and  slender  cap- 
sule, having  tv/o  cells  separated  by  a  membranous 
partition  bearing  the  seed,  and  from  Trhich,  v/hen  ripe, 
the  valves  fall  CjVjvjj  on  each  side,  is  called  r.  silique 
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(Fie 
29), 


Fig.  161. 

156. 


160).  If,  as  in  Shepherd's  Purse  (Fig. 
the  capsule  is  short  and  hroad,  it  is 
called  a  silicle.  If  the  ca]3sule  opens 
horizontally,  so  that  the  top  comes 
off  like  a  lid,  as  in  Purslane  (Fig. 
161),  it  is  B,  pyxis. 

Any  dry,  one-seeded,  indchlscent  fruit 
is  called  an  achene,  of  which  the  fruit  of 
Buttercup  (Fig.  14)  is  an  example.  In 
Wheat  the  fruit  differs  from  that  of  Butter- 
cup in  having  a  closely  fitting  and 
adherent  pericarp.  Such  a  fruit  is  called 
a  caryopsis  or  grain.  A  nut  is  usually 
syncarpous,  with  a  hard,  dry  peri- 
carp. A  winged  fruit,  such  as  that 
of  the  Maple  (Fig.  162),  is  called  a 
samara  or  key. 
Seed.  The  seed  has  already  been  de- 
scribed as  the  fertilized  ovule.  It  consists  of  a  nucleus, 
enveloped,  as  a  rule,  in  two  coats.  The  outer  one, 
which  is  the  most  important,  is  known  as  the  testa. 
Occasionally  an  additional  outer  coat,  called  an  aril,  is 
found.  In  the  Euonymus  of  Canadian  woods,  the  aril 
is  particularly  prominent  in  autumn,  owing  to  its  bright 
scarles  colour.  The  stalk,  by  which  the  seed  is  attached 
to  the  placenta,  is  the  funiculus,  and  the  scar,  formed 
on  the  testa  where  it  separates  from  the  seed-stalk,  is 
called  the  hilum.  In  the  Pea  and  the  Bean  this  scar  is 
very  distinct. 

158.  Germination  of  the  Seed.  When  a  seed  is 
lightly  covered  with  earth,  and  supplied  with  warmth 
and  moisture,  it  soon  begins  to  swell  and  soften,  owing 
to  the  absorption  of  water,  and  presently  bursts  its 
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coats,  either  to  such  a  degree  as  to  Hberate  the  cotyle- 
dons completely,  or  so  as  to  permit  the  escape  of  the 
radicle  and  the  plumule.  The  former  immediately 
takes  a  downward  direction,  developing  a  root  from  its 
lower  end,  and  either  elongates  through  its  whole 
length,  in  which  case  the  cotyledons  are  pushed  above 
the  surface,  as  in  the  Bean,  or  remains  stationary,  in 
which  event  the  cotyledons  remain  altogether  under 
ground,  as  in  the  Pea  and  in  Indian  Corn. 

Before  the  root  is  developed,  and  the  little  plantlet 
is  thereby  enabled  to  imbibe  food  from  the  goil,  it  has  to 
depend  for  its  growth  upon  a  store  of  nourishment 
supplied  by  the  parent  plant  before  the  seed  was  cast 
adrift.  The  relation  of  this  nourishment  to  the  embryo 
is  different  in  different  seeds.  In  the  Bean  and  the 
Pumpkin,  for  example,  it  is  contained  in  the  cotyledons 
of  the  embryo  itself.  But  in  Indian  Corn,  as  we  have 
already  seen,  it  constitutes  the  bulk  of  the  seed,  the 
embryo  merely  occupying  a  hollow  in  one  side  of  it.  In 
such  cases  as  the  latter,  it  will  be  remembered  that  the 
term  albumen  is  applied  to  the  nourishing  matter,  as 
distinguished  from  the  embryo. 

159.  As  to  the  number  of  cotyledons,  it  may  be  re^ 
peated  that,  as  a  rule,  seeds  are  either  dicotyledonous 
or  monocotyledonous.  Some  plants  of  the  Pine  Fam- 
ily, however,  exhibit  a  modification  o-f  the  dicotyledo- 
nous structure,  having  several  cotyledons,  and  being 
consequently  distinguished  as  polycotyledonous. 
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CHAPTEE  XV. 

ON    THE    MINUTE    STRUCTURE    OF    PLANTS EXOGENOUS    AND 

ENDOGENOUS    STEMS FOOD    OF   PLANTS. 

160.  Up  to  this  point  we  have  been  engaged  in 
observing  such  particulars  of  structure  in  plants  as  are 
manifest  to  the  naked  eye.  It  is  now  time  to  enquire  a 
little  more  closely,  and  find  out  what- we  can  about  the 
elementary  structure  of  the  different  organs.  We  have 
all  observed  how  tender  and  delicate  is  a  little  plantlet 
of  any  kind  just  sprouting  from  the  seed;  but  as  time 
elapses,  and  the  plant  developes  itself  and  acquires 
strength,  its  substance  will,  as  we  know,  assume  a 
texture  varying  with  the  nature  of  the  plant,  either 
becoming  hard  and  firm  and  woody,  if  it  is  to  be  a  tree 
or  a  shrub,  or  continuing  to  be  soft  and  compressible 
as  long  as  it  lives,  if  it  is  to  be  an  herb.  Then,  as  a 
rule,  the  leaves  of  plants  are  of  quite  a  different  consis- 
tency from  the  stems,  and  the  ribs  and  veins  and 
petioles  of  foliage  leaves  are  of  a  firmer  texture  than 
the  remaining  part  of  them.  In  all  plants,  also,  the 
newest  portions,  both  of  stem  and  root,  are  extremely 
soft  compared  with  the  older  parts.  It  will  be  our 
object  in  this  chapter  to  ascertain,  as  far  as  we  can,  the 
reason  of  such  differences  as  these:  and  to  accomplish 
this,  we  shall  have  to  call  in  the  aid  of  a  microscope  of 
much  higher  power  than  that  which  has  hitherto 
served  our  purpose. 

161.  If  a  small  bit,  taken  from  a  soft  stem,  be  boiled 
for  a  while  so  as  to  reduce  it  to  a  pulp,  and  a  little  of 
this  iDulp  be  examined  under  the  microscope,  it  will  be 
foiii^u  to  be  entirely  composed  of  more  or  less  rounded 
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or  oval  bodies,  which  are  either  loosely  thrown  together 
(Fig.  163),  or  are  pressed  into  a  more  or  less  compact 


Fig.  163.  Fig.  164.  Fig.  164  (a). 

mass.  In  the  latter  case,  owing  to  mutual  pressure 
they  assume  a  somewhat  angular  form.  These  bodies 
are  called  cells.  They  are  hollow,  and  their  walls  are 
usually  thin  and  transparent.  The  entire  fabric  of 
every  plant,  without  any  exception  whatever,  is  made 
up  of  cells  ;  but  as  we  proceed  in  our  investigation,  we 
shall  find  that  these  cells  are  not  all  precisely  alike, 
that  as  they  become  older  they  tend,  as  a  rule,  to 
thicken  their  walls  and  undergo  changes  in  form,  which, 
to  a  great  extent,  determice  the  texture  of  the  plant's 
substance. 

162.  A  fabric  made  up  of  cells  is  called  a  tissue.  A 
collection  of  such  cells  as  we  found  constituting  our 
pulp,  and  as  we  should  find  constituting  the  mass  of 
all  the  soft  and  new  parts  of  plants,  as  well  as  of  some 
hard  parts,  is  called  cellular  tissue.  The  cells  com- 
posing cellular  tissue  vary  a  great  deal  in  size  in  different 
plants,  being,  as  a  rule,  largest  in  aquatics,  in  which 
they  may  sometimes  be  observed  with  the  naked  eye. 
Ordinarily,  however,  they  are  so  minute  that  millions 
of  them  find  room  in  a  cubic  inch  of  tissue. 

163.  When  young,  the  walls  of  the  cells  are  quite 
unbroken.  Each  cell  is  lined  with  an  extremely  thin 
membrane,  and  a  portion  of  its  cavity  is  occupied  by  a 
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soft  body  called  the  nucleus.  The  space  between  the 
nucleus  and  the  lining  of  the  cell  is  filled  with  a  thick- 
ish  liquid  called  protoplasm,  and  the  microscope  re- 
veals to  us  the  fact  that,  as  long  as  the  cells  are  livin<j 
cells,  a  circulation  or  current  is  constantly  kept  up  in 
the  protoplasm  of  each.  To  this  curious  movement  the 
term  cyclosis  has  l)een  applied.  As  the  cells  become 
older,  the  nature  of  their  contents  is  altered  by  the 
introduction  of  watery  sap,  in  which  other  substances 
are  found,  notebly  starch,  sugar,  chlorophyll  (to  which 
leaves  owe  their  green  colour),  and  crystals  (raphides) 
of  various  salts  of  lime.  The  substance  of  w^hich  the 
cell-wall  is  composed  is  called  cellulose,  and  is  a 
chemical  compound  of  carbon,  hydrogen,  and  oxygen. 
In  the  protoplasm  nitrogen  is  found  in  addition  to  the 
\;hree  elements  just  mentioned. 

1G4.  The  (jrowtli  of  a  plant  consists  in  the  'multiplication 
•)f  its  cells.  Every  plant  begins  its  existence  with  a 
single  cell,  and  by  the  repeated  division  of  this,  and  the 
growth  of  the  successive  sections,  the  whole  fabric  of 
the  plant,  whether  herb,  shrub,  or  tree,  is  built  up.  The 
division  of  a  cell  is  accomplished  by  the  formation  of  a 
partition  across  the  middle  of  it,  the  nucleus  having 
previously  separated  into  two  pieces.  The  partition  is 
formed  out  of  the  lining  of  the  cell.  Each  half  of  the 
cell  then  enlarges,  and,  when  its  full  size  is  attained, 
divides  again,  and  so  on,  as  long  as  the  cells  are  living 
cells. 

165.  But  in  order  to  increase  their  size,  food  of  some 
kind  is  essential.  Growing  plants  supply  this  to  their 
cells  mainly  in  the  form  of  sap,  which  is  taken  in  by 
the  root-fibres,  and  made  suitable,  or  elahorated^  or 
assimilated  J  by  chemical  action  in  the  plant  itself,     B^' 
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a,  very  curious  process,  the  liquids  absorbed  by  the  root 
pass  from  cell  to  cell,  though  each  is  quite  enclosed, 
until  they  reach  the  leaves,  where  the  elaboration  is 
performed.  The  process  is  carried  on  under  the  law, 
that  if  two  liquids  of  different  density  be  separated  by 
a  thin  or  porous  diaphragm,  they  will  permeate  the 
diaphragm,  and  change  j)laces  with  greater  or  less 
rapidity  according  to  circumstances,  the  liquid  of  less 
density  penetrating  the  diaphragm  more  rapidly  than 
the  other.  The  cells  of  plants,  as  we  have  said,  contain 
dense  liquid  matter.  The  moisture  present  in  the  soil, 
and  in  contact  with  the  tender  root-hairs  (which  are 
made  up  of  cells,  you  will  remember),  being  of  less  den- 
sity than  the  contents  of  the  cells,  flows  into  them,  and 
is  then  passed  on  from  cell  to  cell  on  the  same  princi- 
j)le.  The  supply  of  assimilated  matter  is  thus  renewed 
as  fast  as  it  is  appropriated  by  the  newly  divided  and 
growing  cells. 

166.  If  a  plant,  during  its  existence,  simply  multiplies 
its  cells  in  this  way,  it  can  of  course  only  be  a  mass  of 
cellular  tissue  as  long  as  it  lives.  But  we  see  every- 
where about  us  plants,  such  as  trees  and  shrubs,  whose 
stems  are  extremely  firm  and  enduring.  How  do  these 
stems  differ  from  those  of  tender  herbs  ?  How  d)  they 
differ  from  the  soft  parts  of  the  plants  to  which  they 
themselves  belong  ?  A  moment's  consideration  will 
make  it  evident  that,  as  every  plant  begins  with  a  single 
cell,  and  increases  by  successive  multiplications  of  it, 
every  part  of  the  plant  must  at  some  time  have  bee.: 
composed  cf  cellular  tissue,  just  as  the  newer  portions 
are  at  present.     The  cells  of  those  parts  which  are  no 
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longer  soft  must,  then,  have  undergone  a  change  of 
some  kind.  Let  us  try  to  understand  the  nature  0'2 
this  change.  It  has  been  stated  that  the  walls  of  new 
cells  are  extremely  thin ;  as  they  become  older,  however, 
they,  as  a  rule,  increase  in  thickness,  owing  to  deposits 
of  cellulose  upon  their  inner  surface.  It  sometimes 
happens,  indeed,  that  the  deposits  are  so  copious  as  to 
almost  completely  fill  up  the  cavity  of  the  cell.  The 
idea  will  naturally  suggest  itself,  that  this  thickening  of 
the  walls  must  impede  the  passage  of  the  sap,  but  it  is 
found  that  the  thickening  is  not  uniform,  that  there 
are,  in  fact,  regular  intervals  which  remain  thin,  and 
that  the  thin  spot  in  one  cell  is  directly  opposite  a  cor- 
responding thin  spot  in  the  wall  of  its  neighbour. 
Eventually,  however,  these  altered  cells  cease  to  convey 
sap. 

167.  The  hard  parts  of  plants,  then,  differ  from  the 
soft  parts  in  the  different  consistency  of  their  cell-ivalls. 
But  they  differ  also  in  the  form  of  the  cells 
themselves.  In  those  parts  where  toughness 
and  strength  will  be  required,  as,  for  ex- 
ample, in  the  inner  bark,  in  the  stem,  and 
in  the  frame-work  of  the  leaves,  the  cells 
become  elongated  and  their  extremities  as- 
sume a  tapering  form,  so  that  they  overlap 
each  other,  instead  of  standing  end  to  end  as 
in  ordinary  cellular  tissue  (Fig.  165).  To 
this  drawing-out  process,  combined  w4th  the 
Fig.  165.  hardening  of  the  walls,  is  due  the  firmness 
of  wood  generally,  and  the  tissue  formed  by  these  modi- 
fied cells  is  known  as  woody  tissue.  On  account  of 
the  great  relative  length  of  the  cells  found  in  the  inner 
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[park,  and  the  consequent  toughness  conferred  upon 
that  part,  the  tissue  formed  by  them  is  specially  dis- 
tinguished as  bast  tissue.  Associa^ied  with  the  wood- 
cells  are  commonly  found  others,  differing  from  them 
chiefly  in  being  larger  in  diameter,  and  formed  cub  of 
rows  of  short  cells,  standing  end  to  end,  by  the  disap- 
pearance of  the  partitions  which  separated  them. 
These  enlarged  cells,  produced  in  this  way,  are 
called  vessels  or  ducts,  and  a  combination  of 
them  is  known  as  vascular  tissue.  Ducts  in- 
variably show  markings  of  some  sort  on  their 
walls.  The  one  figured  in  the  margin  (Fig. 
166)  is  a  dotted  duct,  the  dots  being  spaces 
which  have  not  been  thickened  by  deposits  of 
tjellulose.  Other  ducts  are  spindly  marked  on 
thjsir  inner  surface,  but  in  this  case  the  mark- 
ings are  themselves  the  thickened  part  of  the  Fig.  ice. 
cell- wall.  It  is  convenient  to  speak  of  the  mixture  .>f 
woody  and  vascular  tissue  as  the  fibro-vascular  system. 

The  name  parenchyma  is  commonly  applied  to  ordi- 
iiary  cellular  tissue,  whilst  tissue  formed  of  long  cells 
is  called  prosenchyma. 

It  will  be  understood,  then,  that  all  cells  of  every 
description,  found  entering  into  the  composition  of  a 
plant,  are  only  modifications  of  one  original  form,  the 
particular  form  ultimately  assumed  by  the  cells  depend- 
ing mainly  on  the  functions  to  be  discharged  by  that 
portion  of  the  plant  in  which  the  cells  occur. 

EXOGENOUS  AND  ENDOGENOUS  STEMS. 

168.  It  has  already  been  hinted  that  the  two  great 
classes  of  plants.  Dicotyledons  and  Monocotyledons, 
differ  in  the  mode  ol  growth  of  tiieir  stem,s.     We   shall 
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now  explain  somewhat  more  in  detail  the  nature  of  this 
difference.  Bearing  in  mind  the  fact  stated  in  the  pre- 
ceding part  of  the  chapter,  that  old  and  new  parts  differ 
mainly  in  the  shape  of  their  component  cells  and  the 
texture  of  the  cell- walls,  it  will  be  found  that  the  dis- 
tinction between  Exogenous  and  Endogenous  growth 
depends  mostly  upon  the  relative  situation  of  the  new 
cells  and  the  old  oues — of  the  parenchyma  and  th' 
prosencJajma. 

169.  Let  us  begin  with  the  stem  of  a  Dicotyledon. 
Fig.  1G7  shows  a  section  of  a  young  shoot.  The  whole 
of  the  white  part  is  cellular  tissue, 
the  central  portion  being  the  pith. 
The  dark  wedge-shaped  portions 
are  fibro- vascular  bundles,  consist- 
ing mainly  of  woody  tissue,  a  few 
vessels,  easily  recognised  by  their 
larger  openings,  being  interspersed. 
As  the  shoot  becomes  older,  these 
bundles  enlarge,  and  others  are  formed  between  them, 
so  that  the  radiating  channels  of  cellular  tissue  which 
separate  them  are  in  the  end  re- 
duced to  much  smaller  compass 
than  in  the  earlier  stages  of  growth 
(Fig,  168).  The  narrow  channels 
are  the  medullary  rays.  The 
cells  of  winch  they  are  composed 
are  flattened  by  compression. 
Eventually,    a    ring   of  wood    is  Fig.  ica 

formed,  the  medullary  rays  intersecting  it  in  fine  lines, 
ars  the  sawed  end  of  almost  any  log  will  show.  Outside 
the  zone  of  wood  is  the  bark,  which  at  first  consists 
altogether  of  cellular  tissue.     As  the  season  advances. 


Fig.  167. 
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however,  long  bast  cells  are  formed  in  the  inner  part, 
next  the  wood,  which  partis  thereafter  specially  desig- 
nated the  liber.  The  outer  ring  of  all,  enclosing  the 
whole  stem,  is  the  epidermis  or  skin. 

170.  It  is  now  to  be  observed  that,  year  after  year,  the 
rings  of  wood  are  increased  in  thickness  by  the  viultzpli- 
cation  of  their  outer  cells.  There  is,  consequently, 
always  a  layer  of  soft  cells  between  the  wood  and  the 
bark.  This  is  known  as  the  cambium  layer,  and  it 
is  here  that  the  whole  growth  of  an  exogenous  stem 
takes  place.  The  soft  cells  on  its  inner  side  are  gradu- 
ally transformed  into  woody  tissue  and  vessels,  whilst 
those  on  its  outer  side  become  the  bast  cells  of  ihe 
liber,  and  others  form  the  extension  of  the  medullary 
rays. 

Bear  in  mind,  then,  that  the  exogenous  stem  is  char- 
acterized (1)  by  the  formation  of  its  wood  in  rings,  (2) 
by  the  presence  of  the  continuous  cambium-layer,  and 
(3)  by  the  presence  of  a  true  bark. 

171.  Let  us  now  consider  the  structure  of  an  endo- 
genous stem.     Fig.  169  represents  a   section   of  one. 

Here,  again,  the  white  portion  is 
cellular  tissue,  whilst  the  dark 
parts  are  the  fibro-vascular  bundles. 
This  stem  is  at  once  distinguished 
from  the  other  by  the  isolation  of 
these  bundles.  They  never  co- 
alesce to  form  a  ring.  That  por- 
Fig.  169.  tion  of  each  bundle,  which  is  nearest 

the  centre  of  the  stem,  corresponds  to  the  wood  of  the 
exogen,  whilst  the  outer  portion  of  each  consists  of 
cells  which  resemble  the  exogenous  bast-cells,  but  there 
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is  no  cambiuTn-laijer,  and  consequently  no  arrangement 
for  the  indefinite  continuance  of  the  growth  of  the 
bundles.  Once  formed,  therefore,  they  remain  un- 
changed, and  the  growth  of  the  stem  consists  in  the 
production  of  new  ones.  These  (which  originate  at  the 
bases  of  new  leaves)  being  introduced  amongst  the 
older  ones,  act  as  wedges,  and  swell  the  stem  as  a 
whole. 

^  THE    FOOD    OF    PLANTS. 

172.  A  word  or  two  is  necessary  on  this  subject  in 
addition  to  what  has  already  been  said.  The  nature  of 
a  plant's  food  may  be  determined  by  making  a  chemical 
analysic  of  the  plant's  substance.  A::  already  stated, 
the  chemical  elements  found  in  plants  are  chiefly  four, 
carbon,  oxygen,  hydrogen  anc*.  nitrogen,  the  latter  ele- 
ment occurring  in  the  protoplasi  .  of  active  ceils.  What, 
then,  are  the  source::  from  which  the  plane  obtainc  these 
materials  of  its  growth  ?  In  the  atmosphere  there  is 
always  present  a  gas  known  as  carbon  dioxide,  or  car- 
bonic acid.  This  gas,  which  is  a  compound  of  carbon 
and  oxygon,  k  produced  largely  in  the  lunge  of  animaiC; 
and  by  them  exhaled.  IH  is  readily  soluble  in  water.  ::,z 
thai  rain-dropc  in  their  passage  through  the  air  dissolv: 
iu  and  carry  il  with  them  into  the  soil.  Again,  wherever 
anima;  or  vegetable  matter  is  decaying  thet-e  is  pro- 
duoed  a  gas  called  ammonia,  a  compound  of  nitrogen 
and  hydrogen,  and,  lika  carbonic  acid,  readily  soluble.. 
so  that  thir,  also  is  present  in  rain-water.  Anc  when  i: 
is  considered  that  i:  verj-  large  proportion  of  the  air  con- 
sists of  froG  nitrogen,  soluble  to  some  extent  in  water,  and 
that*  Cic  elements  o-  water  itself  arc  oxygen  and  hydro- 
gen J'  will  be  C'.icj:'.".  that  the  moisture  in  the 
ear  th- contaiBi3  a  supply  of  eve/  o^^e  of  the  element 
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chiefly  required  by  the  plant.  Now  it  is  a  matter  of 
common  experience  that,  with  rare  exceptions,  a  plant 
will  wither  and  die  unless  supplied  with  adequate  mois- 
ture. We  therefore  come  to  the  conclusion,  that  at 
any  rate  the  greater  part  of  the  nourishment  of  i^lants 
is  imbibed  in  liquid  form  through  the  roots.  The  law 
of  endosmose,  in  accordance  with  which  this  imbibing 
goes  on,  has  already  been  explained.  The  sap,  as  it  is 
called,  ascends  through  the  newer  tissues,  and  is  at- 
tracted to  the  leaves  by  the  constant  evaportiticn  going 
on  there,  and  the  consequent  thickening  of  the  contents 
of  the  cells  in  those  organs. 

173.  And  this  leads  to  the  question — How  does  the 
water-vapour  make  its  escape  from  the  leaves  ?  The 
microscope  solves  this  difficulty  for  us.  A  leaf  almost 
always  presents  one  surface  towards  the  sky  and  the 
other  towards  the  ground.  It  is  protected  on  both  sides 
by  an  epidermis  or  skin,  consisting  of  very  closely 
packed  cells.  The  side  exposed  to  the  sun  is  almost 
unbroken,  but  the  lower  side  is  seen,  under 
the  microscope,  to  be  perforated  by  innu- 
merable little  openings,  which  lead  into  the 
body  of  the  leaf.  These  openings,  to  which 
the  name  stomata,  or  stomates  (Fig.  170) 
has  been  given,  have  the  power  of  expanding 
when  moistened  by  damp  air,  and  contract- 
ing when  dry.  By  this  wonderful  contriv- 
ance, the  rate  of  evaporation  is  regulated, 
and  a  proper  balance  maintained  between  the  supply 
at  the  root  and  the  loss  from  the  leaves.  The  stomates, 
it  may  be  noticed,  serve  also  as  means  whereby  carbonic 
acid  may  be  directly  absorbed  from  the  air.  In  those 
plants  whose  leaves  float  on  water  the  stomates  are 
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found  on  the  upper  surface,  and  in  vertical  leaves  they 
occur  pretty  equally  on  both  surfaces.  Immersed  lec,ve3 
are  without  stomates. 

174.  The  cmde  sap,  then,  which  ascends  into  the 
leaves  is  concentrated  by  the  evaporation  of  its  super- 
fluous water.  When  so  concentrated,  the  action  of  sun- 
light, in  connection  with  the  green  colouring  matter 
existing  in  the  cells  of  the  leaves,  and  known  as  chloro- 
phyll, decomposes  the  carbonic  acid,  contained  in  the 
sap,  into  its  carbon  and  oxygen.  The  latter  gas  issuer 
from  the  leaves  into  the  air,  whilst  the  carbon  is  retained 
and  combined  with  the  remaining  elements  to  form 
elaborated  sap,  out  uf  which  the  substance  of  new 
cells  is  constructed. 

175.  It  thus  appears  that  the  chemical  action  which 
goes  on  in  the  leaves  of  plants  is  precisely  the  reverse 
of  what  takes  place  in  the  lungs  of  animals.  The  latter 
inhale  oxygen,  combine  it  with  the  carbon  of  the  blood, 
and  exhale  the  resulting  carbonic  acid.  The  former  take 
in  carbonic  acid,  decompose  it  in  the  leaves  and  other 
green  parts,  and  exhale  the  oxygen.  Plants  may  there- 
fore be  regarded  as  purifiers  of  the  air. 

176.  It  remains  to  be  added,  that  besides  the  four 
substances,  carbon,  oxygen,  hydrogen,  and  nitrogen, 
which  are  called  the  orr/anic  elements,  many  others 
are  found  in  the  fabric  of  plants.  When  a  piece  of 
wood  is  burnt  away,  the  organic  elements  disappear, 
but  a  quantity  of  ash  remains  behind.  This  contains 
the  various  mineral  substances  which  the  water  absorb- 
ed by  the  plant  has  previously  dissolved  out  of  the  soil, 
but  which  it  is  not  necessary  to  our  present  purpose  to 
enumerate  here. 
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CHAPTEE  XVI. 

CLASSIFICATION    OF    PLANTS    ACCORDING    TO    THE    NATURAL 
SYSTEM.. 

177.  Hitherto,  our  examination  of  jDlants  has  been 
confined  to  a  few  selected  specimens,  and  we  have 
examined  these  chiefly  in  order  to  become  acquainted 
with  some  variations  in  the  details  of  growth,  as  exem- 
plified by  them.  Thus,  we  have  found  plants  which 
agree  in  exhibiting  two  cotyledons  in  the  embryo,  and 
others,  again,  which  are  monocotyledonous.  Some 
members  of  the  former  group  were  found  to  exhibit 
two  sets  of  floral  envelopes,  other  only  one,  and 
others,  again,  were  entirely  without  these  organs.  And 
so  on  through  the  various  details.  We  now  set  out 
with  the  vegetable  world  before  us — a  world  populated 
by  forms  almost  infinite  in  number  and  variety.  If, 
therefore,  our  study  of  these  forms  is  to  be  carried  on  to 
advantage,  we  shall  have  to  resolve  upon  some  definite 
plan  or  system  upon  which  to  proceed ;  otherwise  we 
shall  merely  dissipate  our  energies,  and  our  results  will 
be  without  meaning.  Just  as,  in  our  study  of  language, 
we  find  it  convenient  to  classify  words  into  what  we 
call  parts  of  speech,  and  to  divide  and  subdivide  these 
again,  in  order  to  draw  finer  distinctions,  so,  in  our 
study  of  plants,  it  will  be  necessary  to  arrange  them 
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first  of  all  into  comprehensive  groups,  on  the  ground  of 
some  characteristic  possessed  hy  every  member  of  each 
group.  Just  as,  in  Latin,  every  noun  whose  genitive 
case  is  found  to  end  in  ce  is  classed  •with  nouns  of  the 
first  declension,  so  in  Botany,  every  plant  presenting 
certain  peculiarities  will  be  placed  in  a  group  along 
with  all  the  other  plants  presenting  the  same  peculiar- 
ities. 

17C.  Some  hints  have  already  been  given  you  as  to 
the  kind  of  resemblances  upon  which  classification  is 
based.  For  instance,  an  immense  number  of  plants 
arc  found  to  produce  seeds  with  a  dicotyledonous 
embryo,  vv^hilc  an  immense  number  of  others  have 
monocotyledonous  embryos.  This  distinction,  there- 
fore, is  so  pronounced,  that  it  forms  the  basis  of  a  divis- 
ion into  two  very  large  groups.  Again,  a  very  large 
number  of  dicotyledonous  plants  have  their  corollas  in 
separate  petals  ;  many  others  have  them  united,  whilst 
others  again  have  no  petals  at  all.  Here,  then,  is  an 
opportunity  to  subdivide  the  Dicotyledons  into  poly- 
petalous,  gamopetalous,  and  apetalous  groups.  And 
so  we  go  on,  always  on  the  plan  that  the  more  widely 
spread  a  pecuharity  is  found  to  be,  the  more  compre- 
hensive must  be  the  group  based  on  that  peculiarity  ; 
and  so  it  happens,  that  the  smallest  groups  of  all  come 
to  depend  upon  distinctions  which  are,  in  many  cases, 
by  no  means  evident,  and  upon  which  botanists  often 
find  themselves  unable  to  agree. 

179.  As  our  divisions  and  subdivisions  will  neces- 
sarily be  somewhat  numerous,  we  shall  have  to  devise 
a  special  name  for  each  kind  of  group,  in  order  to  avoid 
( onfusion  of  ideas.  We  shall,  then,  to  begin  with, 
diaw  a  broad  line  of  distinction  between  those  plants 
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vrhich  produce  flowers  of  some  kind,  and  those  which  do 
notf  and  to  each  of  these  great  groupo  we  shall  give  tha 
name  Series.  We  thus  h.v.  the  Flo^r/ering,  or,  to 
use  the  Greek  term,  Phanerogamous,  Series,  and  the 
Flowerless,  or  CryptogamouD,  Series ;  or  we  may 
spoak  of  thom  briefly  as  Phanerogams  and  Crypto- 
^  ims.  Then,  leaving  the  Cryptogams  aside  foi  tne 
moment,  we  may  break  up  the  Phanerogams  into  two 
great  Classes,  Exogens  (or  Dketyledons)  and 
Endogenc  (or  Monocotyledono),  for  reasons  al- 
ready explained.  By  far  the  greater  number  of  Exogens 
produce  seeds  which  are  enclosed  in  a  pericarp  of  some 
kind  ;  but  there  is  a  remarkable  group  of  X3lants  (repre- 
sented in  Canada  only  by  the  Pines  and  their  imme- 
diate relatives)  which  dispense  with  the  pericarp  alto- 
gether, and  whose  seeds  are  consequently  naked.  So 
that  we  can  make  two  Sub-Classes  of  tho  Z^xogens,  on 
the  basis  of  this  difference,  and  these  we  rjbdl  call  the 
Angiospermous  Sub-Class,  and  the  Gymiiocpcr- 
mous  (naked-seeded)  Sub-Class.  The  first  of  these 
may  be  grouped  in  three  Divisions,  the  rohjpp.talous, 
Gamopetalous,  and  ApetalouSy  and  the  Endogens  also 
in  three,  the  Spadiceous,  the  Petaloideous,  and  the 
Glumaceoiis,  types  of  which  we  have  already  examined 
13  the  Marsh  Calla  (spadiceous),  Trillium  (petaloideous), 
and  Timothy  (glumaceous),  and  the  distinctions  between 
which  are  sufficiently  obvious. 

Vhe  Cryptogams  are  divided  into  three  great 
Classes,  viz. :  Acrogens,  embracing  Ferns,  Horse- 
tails and  Club-mosses;  Anophytes,  embracing  Mosses 
and  Liverworts;  andThallophytes,cmbracingLichens, 
Seaweeds,  and  Mushrooms. 


o 


Series  I. 
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So  far,  then,  our  classification  is  as  follows  : 

Sub-class  1— ADgiosperina 
PolypetaUnis  Division. 
Class  I.— Exogens  —■{         Gamopetalous 
Apetalous 
^^ Sub-class  2-GYn.  t)s.  ■   mi 
fSpadiccous  Division. 
Class  II.— Endogens-1  Petaloideous  Division. 
O  I.  IGlumaceniis  Division. 

'^  /^Class  III.— Acrogens. 

Series  II.    I 

-I  Class  IV.— Anophytes. 
Cryptogams.  I 
^.  '  I  Class  v.— Thallophytes. 

Each  of  the  Divisions  in  sub-divided  into  r^  number  f 
Families  or  Orders  ;  each  Order  into  a  number  of 
Genera ;  and  each  Genus  into  Species.  A  species  is 
the  amii  cj  all  the  individual  plants  whose  resemblances 
m  all  essential  respects  are  so  great  as  to  warrant  the 
belief  that  they  have  sprung  from  one  common  stock. 
De  Candolle  has  this  statement :  "  We  unite  under  'She 
designation  of  r.  species  all  those  individuals  that  mutu- 
ally bear  to  each  other  so  close  a  resemblance  as  to 
allow  of  our  supposing  that  they  may  have  proceeded 
originally  from  a  single  being  or  a  single  pair.''  We 
may  also  speak  of  each  one  of  these  individual  x^lants  as 
a  specieso  For  example,  you  may  say,  after  finishing 
the  first  lesson  of  this  book,  that  you  have  examined  a 
species  of  Buttercup.  Mere  differences- of  colour  or  size 
are  not  sufficient  to  constitute  different  species.  The 
Balsams  of  our  gardens,  for  instance,  are  of  various 
colours,  and  the  plants  vary  greatly  in  size,  yet  they  all 
belong  to  one  species^  These  minor  differences,  which 
are  mainly  the  result  of  care  and  cultivation,  give  rise 
to  varieties.     These  are  of  great  interest  to  the  horticul- 
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turistj  but  the  study  of  species  is  the  great  end  and 
aim  of  the  botanist. 

180.  Those  Species  which  are  considered  to  resem- 
ble each  other  most  nearly  are  grouped  into  Genera, 
and  the  Genera,  in  like  manner,  into  Orders  ; 
but  these  particular  groupings  are  more  or  less 
artificial,  and  are  subject  to  continual  alteration  in  con- 
sequence of  our  imperfect  knowledge.  As,  year  by 
year,  new  facts  are  brought  to  light,  modifications  in 
arrangement  take  place.  In  the  Classification  which 
constitutes  the  Second  Part  of  this  work,  the  Divi- 
sions spoken  of  above  are  placed  in  the  order  named. 
In  the  Polypetalous  Division,  those  Orders  are  put 
first  which  embrace  plants  with  hypogynous  stamens 
and  apocarpous  pistils,  the  parts  of  the  flowers  being 
consequently  separate  ;  then  those  with  similarly  in- 
serted stamens,  but  syncarpous  pistils ;  then  those  with 
perigynous  stamens ;  and,  generally,  we  proceed  from 
plants  whose  flowers  have  all  their  parts  separate 
to  those  exhibiting  more  or  less  cohesion  and  adhesion^ 
and  finally  to  those  having  one  or  more  parts  of  the 
flower  wanting. 

181.  In  looking  up  the  name  of  a  plant,  it  will  be 
your  object  to  determine  the  Gemis  to  which  it  belongs, 
and  also  the  Species.  The  name  of  every  plant  consists 
of  two  parts  :  its  Genus  first,  and  then  its  Species.  The 
name  of  the  Genus  is  a  Latin  nouu,  aud  that  of  the 
Specieg  a  Latin  adjective  agreeing  with  the  noun.  The 
Buttercup,  for  example,  which  we  examined  at  the 
outset,  belongs  to  the  Genus  Ranunculus.  In  this 
Genus  are  included  many  Species.  The  particular  one 
examined  by  us  is  known  as  acris  ;  so  that  the  full  name 
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of  the  plant  is  Ranunculus  acris.  In  like  manner,  the 
name  of  the  plant  popularly  called  Marsh-Marigold  is 
Caltha  palustris. 

182.  The  Kei/  which  is  prefixed  to  the  Classification 
will  enable  you  to  determine  without  much  difficulty 
the  Order  to  which  a  plant  belongs,  but  nothing  more. 
Having  satisfied  yourselves  as  to  the  Order,  you  must 
turn  to  the  page  on  which  that  Order  is  described,  and, 
by  carefully  comparing  the  descriptions  there  given 
with  the  characters  exhibited  by  your  plant,  decide 
upon  its  Genus,  and,  in  the  same  manner,  upon  its 
Species. 


THE  HERBAEIUM. 

Those  who  are  anxious  to  make  the  most  of  their 
botanical  studies  will  find  it  of  great  advantage  to 
gather  and  preserve  specimens  for  reference.  A  few 
hints,  therefore,  on  this  subject  will  not  be  out  of  place. 
It  will,  of  course,  be  an  object  to  collectors  to  have 
their  specimens  exhibit  as  many  of  their  natural  char- 
acters as  possible,  so  that,  although  dried  and  pressed, 
there  will  be  no  difficulty  in  recognizing  them  ;  and  to 
this  end  neatness  and  care  are  the  first  requisites. 

Specimens  should  be  collected  when  the  plants  are 
in  flower,  and,  if  possible,  on  a  dry  day,  as  the  flowers 
are  then  in  better  condition  than  if  wet.  If  the  plant 
is  small,  the  whole  of  it,  root  and  all,  should  be  taken 
up  ;  if  too  large  to  be  treated  in  this  way,  a  flower  and 
one  or  two  of  the  leaves  (radical  as  well  as  cauline,  if 
these  be  different,)  may  be  gathered. 

As  many  of  your  specimens  will  be  collected  at  a  dis- 
tance from  home,  a  close  tin  box,  which  may  be  slung 
over  the  shoulder  by  a  strap,  should  be  provided,  in 
which  the  plants  may  be  kept  fresh,  particularly  if  a 
few  drops  of  water  be  sprinkled  upon  them.  Perhaps  a 
better  way,  however,  is  to  carry  a  portfolio  of  conveni- 
ent size — say  15  inches  by  10  inches — made  of  two 
pieces  of  stout  pasteboard  or  thin  deal,  and  having  a 
couple  of  straps  with  buckles  for  fastening  it  together. 
Between  the  covers  should  be  placed  sheets  of  blotting 
paper,  or  coarse  wrapping  paper,  as  many  as  will  allow 
the  specimens  to  be  separated  by  at  least  five  or  six 
sheets.     The  advantage  of  the   portfolio   is,   that  the 
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plants  may  be  placed  oetween  the  sheets  of  blotting 
paper,  and  subjected  to  pressure  by  means  of  the  straps, 
as  soon  as  they  are  gathered.  If  carried  in  a  box,  they 
should  bo  transferred  to  paper  as  soon  as  possible.  The 
specimens  should  be  spread  out  with  great  care,  and  the 
crumpling  and  doubling  of  leaves  guarded  against.  The 
only  way  to  prevent  mouldmg  is  to  place  plenty  of 
paper  between  the  plants, and  clmnfje  the  paper  frequenthj , 
the  frequency  depending  on  the  amount  of  moisture 
contained  in  the  specimens.  From  ten  days  to  a  fort- 
night will  be  found  sufficient  for  the  thorough  drying 
of  almost  any  plant  you  are  likely  to  meet  with.  Hav- 
ing made  a  pile  of  specimens  with  paper  between  them, 
as  directed,  they  should  be  placed  on  a  table  or  floor, 
covered  by  a  flat  board,  and  subjected  to  pressure  by 
placing  weights  on  the  top  ;  twenty  bricks  or  so  will 
answer  very  well. 

When  the  specimens  are  thoroughly  dry,  the  next 
thing  is  to  mount  them,  and  for  this  purpose  you  will 
require  sheets  of  strong  white  paper  ;  a  good  quality  of 
unruled  foolscap,  or  cheap  drawing  paper,  will  be  suit- 
able. The  most  convenient  way  of  attaching  the  spec- 
imen to  the  paper  is  to  take  a  sheet  of  the  same  size  as 
your  paper  lay  the  specimen  carefully  in  the  centre, 
wrong  side  up,  and  gum  it  thoroughly  with  a  very  soft 
brush.  Then  take  the  paper  to  which  the  plant  is  to 
be  attached,  and  lay  it  carefully  on  the  specimen.  You 
can  then  lift  paper  and  specimen  together,  and,  by 
pressing  lightly  with  a  soft  cloth,  ensure  complete  ad- 
hesion. To  render  plants  with  stout  stems  additionally 
secure,  make  a  slit  with  a  penknife  through  the  paper 
immediately  underneath  the  stem  ;  then  pass  a  narrow 
band  of  paper  round  the  stem,  and  thrust  both  ends  of 
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the  band  through  the  sht.     The   ends   may  then  be 
gummed  to  the  back  of  the  sheet. 

The  specimen  having  been  duly  mounted,  its  botan- 
ical name  should  be  written  neatly  in  the  lower  right- 
hand  corner,  together  with  the  date  of  its  collection, 
and  the  locality  where  found.  Of  course  only  one 
Species  should  be  mounted  on  each  sheet ;  and  when  a 
sufficient  number  have  been  prepared,  the  Species  of  the 
same  Genus  should  be  placed  in  a  sheet  of  larger  and 
coarser  paper  than  that  on  which  the  specimens  arc 
moimted,  and  the  name  of  the  Genus  should  be  written 
outside  on  the  lower  corner.  Then  the  Genera  of  the 
same  Order  should  be  collected  in  the  same  manner, 
and  the  name  of  the  Order  written  outside  as  before. 
The  Orders  may  then  be  arranged  in  accordance  with 
the  classification  you  may  be  using,  and  carefully  laid 
away  in  a  dry  place.  If  a  cabinet,  with  shelves  or  draw- 
ers, can  be  specially  devoted  to  storing  the  plants,  so 
much  the  better. 
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The  references  are  to  the  Sections,  unless  Figmes  are  specified. 

Abruptly  pinnate,  114. 

Absorption  by  roots,  2,  165.  172. 

Acaulescent :  apparently  without  a  stem,  18. 

Accessory  fruits :  such  as  consist  chiefly  of  an  enlargement  of 

some  organ,  such  as  V^''  calyi  or  receptacle,  not  organically 

united  with  the  pistil,  151,  152. 
Achenium  or  Achene,  156 

Achlamydeous  :  having  neither  calyx  nor  corolla,  66 
Acicular,  Fig.  110. 
Acrogens,  179. 

Acuminate  :  with  a  long  tapering  point. 
Acute:  nharp-pointed,  110. 
Adherent:  a  term  applied  to  the  union  of  unlike  parts;  e.g. 

stamens  with  corolla,  &g. 
Adnate  (anthers),  132. 

Adventitious  :  occurring  out  of  the  natural  position. 
Adventitious  roots,  86. 
Adventitious  buds,  88. 
Aerial  roots,  86. 

Aestivation  :  the  folding  of  the  floral  envelopes  in  the  bud. 
Aggregate  fruits,  150. 
Air-plants  (epiphytes),  87. 
Albumen  (of  the  seed) :  solid  nourishing  matter  distinct  irom  ih 

embryo,  12. 
Albuminous  seeds,  69. 
Alternate  (leaves),  99. 
-Iment  or  Catkin,  Figs.  63,  64. 
Amplexicaul :  clasping  a  stem. 
Anatropous  :  a  term  applied  to  ovules  when  inverted,  so  thaj  the 

micropyle  is  close  to  the  point  of  attachment. 
Androecium :  the  ciroio  of  stamens  collectively,  182. 
Androus :  an  ending  of  adjectives  descriptive  of  stamens,  e.g., 

monandrous,  poly  androus,  &c. 
Angiospermous  :  applied  to  plants  whose  seeds  are  enclosed  in  an 

ovary. 
Annual :  a  plant  which  grows   from  the   seed,  flowers,  and  dies, 

ir  the  same  season. 
Anophytes,  179. 

Anth(    :  the  essential  part  of  a  stamen,  containing  the  pollen,  132. 
Apetalou? :  without  a  corolU  ;   having  only  ono  cot  o*  floral 

envelopes,  20 
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Apocarpous:  applied  to  pistils  when  the   carpels  are  free  from 

each  ether. 
Appendage :  anything  attached  or  added. 
Appressed ;  in  contact,  but  not  united. 
Aquatic ;    growing  in  the  water,  whether  completely,  or  only 

partially,  immersed. 
Arborescent :  resembling  a  tree. 
Aril,  157. 

Arrow-shaped,  Fig.  120. 
Ascending :  rising  upward  in  a  slanting  direction ;  applied  chiefly 

to  weak  stems. 
Ascending  axis  :  the  stem  of  a  plant. 
Ascidium  :  a  pitcher-shaped  leaf.  Fig.  134. 
Ashes  of  plants,  176. 
Assimilation,  165. 
Auriculate :  same  as  auricled,  having  rounded  lobes  at  the  base  ; 

applied  mostly  to  leaves. 
Awl-sbaped,  Fig.  112. 
Awn  :  a  bristle,  such  as  is  found  on  the  glumes  of  many  Grasses, 

Barley  for  example. 
Axil,  3. 

Axile  :  relating  to  the  axis. 
Axillary  :  proceeding  from  an  axil. 
Axillary  buds,  88. 
Axillary  flowers,  120. 
Axis  :  the  stem  and  root. 

baccate:  like  a  berry. 

Bark,  169. 

Hast,  167. 

Bearded:  furnished  with  hairs,  like  the  petals  of  some   Violets, 
&c. 

Bell-shaped,  130. 

Berry,  149. 

Biennial :  a  plant  which  grows  from  seed  in  one  season,  but  pro- 
duces its  seed  and  dies  in  the  following  -season. 

Bifoliolate  :  having  two  leaflets. 

Bilabiate:  two-lipped,  Fig.  142. 

Bipinnate:  twice  pinnate.  Fig.  132. 

Bipinnatifid  :  twice  piunatifid.  Fig.  123. 

Blade  :  the  broad  part  of  a  leaf  or  petal. 

Bracts,  19,  125. 

Bracteate  :  subtended  by  a  bract. 

Bractlets  :  secondary  bracts  growing  on  pedicels,  125. 

Branches  :  growths  from  the  sides  of  a  stem,  originating  in  axil, 
lary  buds,  3. 

Breathing.pores  (stomates),  173. 

Bud :  an  undeveloped  stem  or  branch, 
£alb,  92. 
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Bulbiferons  :  producing  bulbs. 

Bulblets,  95. 

Bulbous  :  like  a  bulb  in  shape. 

Caducous,  128. 

Calyx,  6. 

Cambium  layer,  170. 

Campanulate,  130. 

Capillary  :  fine  and  hair-like. 

Capitulum  :  same  as  head,  122. 

Capsule,  155. 

Carina,  or  keel :  the  two  coherent  petals  in  the  front  of  a   flower 

of  the  Pea  kind,  Fig.  36. 
Caryopsis,  156. 
Carpel,  7. 

Carpellary :  relating  to  a  carpel,  e.g.,  a  carpellary  leaf,  &c. 
Cartilaginous:  tough. 
Catkin,  Figs.  63,  64. 
Caulescent :  with  an  evident  stem. 
Caulicle :  another  name  for  the  radicle. 
Cauline  :  relating  to  the  stem,  e.g.,  cauline  leaves,  &c.,  4. 
Cell :  the  hollow  in  the  anther,  which  contains  the  pollen.     See 

also  161. 
Cell -multiplication,  164. 
Cellular  tissue,  162. 
Cellulose,  163. 

Centrifugal  inflorescence,  121. 
Centripetal  inflorescence,  120. 
Chalaza  :  the  part  of  an  o\ule  where  the  coats   are  united  to 

the  nucleus. 
Chlorophyll,  163,  174. 
Ciliate,  116. 

Circinate  :  curled  up  like  the  young  frond  of  a  Fern. 
Circulation  in  cells,  163. 

Circumcissile:  opening  like  a  pyxis,  Fig.  161. 
Classification,  177. 
Claw  (of  a  petal),  40,  129. 
Climbing  stems,  90. 

Club-shaped  :  with  the  lower  part  more  slender  than  the  upper, 
as  the  style  of  Dog's-tooth  Violet,  Fig.  73. 

Cohesent:  a  term  applied  to  the  union  of  like  parts,  26. 

Cohesion,  26. 

Collerm,  or  neck  :  the  junction  of  the  stem  and  root. 

Coll  active  fruits,  153. 

Column,  72. 

Coma  :  a  tuft  of  hairs,  such  as  that  on  the  seed  of  Dandelion, 
Fig.  56. 

Complete,  8. 

Compound,  or  Composite,  flowers,  49. 
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Compound  leri,  100. 

Compouncl  r:pike,  corymb,  &c.,  122. 

Cone,  143. 

ConiforouE :  bearing  cones. 

Connate :  grown-  together. 

Connate-perfoliate,  Fig.  130. 

Connective,  13'2. 

Convolute :  rolled  inwards  from  one  edge. 

Cordate,  108. 

Corm,  66. 

Corolla,  6. 

Corymb,  Fig.  135. 

Corymbose  :  like  a  corymb. 

Cotyledons,  58. 

Creeping,  90. 

Crenate,  Fig.  128. 

Cruciform  :  cross-shaped,  as  the  flowers  of  Shepherds  Purse,  &c. 

Crude  Bap,  174. 

Cryptogams,  179. 

Culm,  90. 

Cunpate  :  wedge-shaped. 

Cuspidate,  Fig.  126. 

Cycloric,  163. 

Cyme,  124. 

C:  '-nose :  like  a  cyme. 

Decandrour  ;  with  ten  separate  stamens. 

Deciduous  5. 

Decompoun    :  applied  to  leaves  whose  blades  are  divided  and 

subdivided. 
Decumbent :  applied  to  stems  which  lie  on  the  ground  but  turn 

upward  at  the  extremity. 
Decurrent,  Fig.  131. 
Decussate :  applied  to  the  arrangement  of  leaves,  when  successive 

pairs  of  opposite  leaves  are  at  right  angles,  as  in  the  plants 

of  the  Mint  family. 
Definite  inflorescence,  121. 
Deflexed :  bent  down. 
Dehiscent,  147. 

Dehiscence  of  anthers.  Figs.  147,  148,  149. 
Deliquescent :  applied  to  stems  which  dissolve  into  branches. 
Deltoid,  146. 
Dentate,  112. 

Depauperate :  unnaturally  small. 
Depressed :  flattened  down. 
Descending  axis :  the  root,  83. 
Determinate  infloresccnco,  121. 
Diadclphous :  applied  to  c'cr/jacnc,  C>G, 
Diandrous :  with  tv;o  separri'^  Bt::,men;:. 
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Bichlamydeous :  having  both  sets  of  floral  envelopes. 

Dicotyledonous,  58.  », 

Dicotyledons,  59. 

Didynamous  (stamensk  50  \ 

Digitate,  101. 

Dioecious,  56. 

Disk :  in  flowers  of  the  Composite  Family,  the  centre  of  the  head 

as  distinguished  from  the  border  ;    a  fleshy  enlargement  of 

the  receptacle  of  a  flower. 
Dissected :  finely  cut. 
Dissepiment,  139. 

Distinct:  not  coherent,  (see  Coherent). 
Divergent  :  separating  from  one  another. 
Dodecandrous  :  with  twelve  distinct  stamens. 
Dorsal  suture,  138. 
Dotted  ducts,  Fig.  166. 
Double  flowers :  abnormal  flowers  in  which  stamons  and  carpel o 

have  been  transformed  into  petals. 
Downy  :  covered  with  soft  hairs. 
Drupe.,  147. 

Drupelet,  a  little  drupe.  • '  * 

Ducts,  167. 

Earthy  constituents  of  plants,  176. 

Elaborated  sap,  174. 

Elementary  constituents  of  plants,  176. 

Element2,ry  structure,  160. 

Elliptical :  same  as  oval,  105. 

Emarginate,  111. 

Embryo,  12. 

Embryo,  sac,  16. 

Emersed  :  raised  above  the  surface  of  water. 

Endocarp  :  "  When  the  wall&of  a  pericarp  form  two  or  more  lay- 
ers -f  dissimilar  texture,  the  outer  layer  is  called  the  Epicarp, 
the  1  liddle  one  Mcsocarp,  and  the  innermost  Endocarp.^* — 
Gray. 

Endogen,  81. 

Endogenous  growth,  171. 

Endosmose,  172,  165. 

Enneandrous  :  with  nine  distinct  stamens. 

Entire,  112. 

Ephemerf  :  last:  '    one  day  only. 

Epicalyx,  33. 

Epicarp :  eee  Endocarp. 

Epidermis,  10  J. 

Epigynous  :  inserted  on  the  ovary,  46. 

Epipetalous :  inserted  on  the  corolla,  47. 

Epiphytes,  87. 

Equitant  (leaves),  98. 
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Esaential  organs,  17. 

Evergreen  :  retaining  foliage  during  winter. 

Exalbuminous,  59. 

Exeurrent:  said  of  main  stems  which  are  distinct,  and  well- 
marked  to  the  top,  as  in  the  Pine  and  Fir ;  the  reverse  of 
deliquescent. 

Exhalation,  175,  173. . 

Ixdgen^  60.        '- 

Exogenous  growth,  169. 

Exserted     protruding,  136. 

Exstipulatc,  115. 

Extrorse.  132. 

Fascicle :  a  close  bundle,  either  of  leaves  or  flowora. 

Fascicled  roots,  85. 

Feather-veined  :  same  as  pinnately- veined,  101. 

Fertile  flower,- 53.    •- 

Fertilization,  17. 

Fibrous    thread-like,  2. 

Fibro- vascular  system,  167. 

Filament,  6. 

Filiform,  117. 

Fimbriate :  fringed. 

Fleshy  fruits,  148. 

Flora  :  a  description  of  the  plants  of  a  district ;  a  collective  name 

for  the  whole  of  the  species  of  a  district. 
Floral  envelopes,  14. 
Floret,  48. 
Flower  :  the  part  of  a  phanerogamous  plant  in  which  the  stamens 

and  pistil  are  situated. 
Flower- leaves,  11. 
Flowering  plants,  179. 
PloWcrless  plants,  179. 
poliaceous  :  ]ike  a  leaf  in  appearance. 
ToHolato:  having  leaflets. 
Follicle,  154. 
Free,  5. 
Fruit,    144. 

Fugacious :  falling  away  early. 
Funiculus,  157. 
Funnel-shaped,  Fig.  140. 
Furcate:  forked. 
Fusiform  :  same  as  spindle-shaped,  85. 

Galea  :  an  arching  petal  or  sepal,  as  the  two  upper  ones  in  Catnip, 

:.:-  57. 

:^.a,mop-  ilous,  C3. 
:?' r^mopetalou^,  120. 
C"  iiiaoseDalous,  127. 
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Genera :  plural  oi  genus. 

Genus,  179. 

Germ  :  same  as  embryo. 

Germination,  150. 

Gibbous  :  swollen  on  ono  side. 

Glabrous,  116. 

Gladiate  :  sword-shaped. 

Glands :  applied  generally  to  cells  or  hairs  on  the  surfaces  of 
plants,  in  which  resinous  or  oily  matters  are  secreted  ;  but 
the  term  is  also  used  to  describe  any  projection,  the  use  of 
which  is  not  clear. 

Glandular :  bearing  glands. 

Glaucous,  116. 

Globose  :  like  a  globe  or  sphere. 

Glumaceous  :  bearing  or  resembling  glumes. 

Glumes,  75. 

Gourd,  149. 

Grain,  156. 

Granules  :  particles. 

Gymnospermous,  143. 

Gymnosperms,  179. 

Gynoecium,  137. 

Gynandrous,  135. 

Habitat :  a  term  applied  to  the  region  most  favourable  to  the 
growth  of  a  plant :  the  place  where  it  grows  naturally. 

Hairs,  116. 

Hairy,  4. 

Halberd-shaped,  Fig.  119. 

Hastate.  Fig.  119. 

Head,  122. 

Heart-shaped,  108. 

Heptandrous :  with  seven  distinct  stamens. 

Herb,  89. 

Herbaceous,  89. 

Herbarium  :  a  botanist's  collection  of  dried  plants. 

Hexandrous  :  with  six  distinct  stamens. 

Hilum,  157. 

Hirsute  :  rough  with  hairs. 

Hispid  :  covered  with  sti£f  hairs. 

Hoary  :  densely  covered  with  fine  grayish  hairs 

Hortus  siccus :  same  as  herbarium. 

Hybrids :  plants  resulting  from  the  crossing  o.  nearly  related 
species. 

Hypogynous.  135. 

Imbricate  :  overlapping  like  shingles  on  a  roof. 
Immersed  :  wholly  under  water. 
Imperfect,  53. 
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Included,  136. 

Incomplete,  19. 

Incurved  (petals)  Fig.  60. 

Indefinite,  26,  134. 

Indefinite  inflorescence,  120. 

Indehiscent,  147. 

Indeterminate  inflorescence,  120. 

Indigenous  :  naturally  growing  in  a  country. 

Inferior :    underneath ;    farthest  from   the  axis ;    the   ovary  is 

inferior  when  the  calyx  adheres  to  it  throughout  ;  the  calyx 

is  inferior  when  free  from  the  ovary. 
Inflorescence,  119. 
Innate,  132. 
Inserted  :  attached  to. 

Insertion  :  the  point,  or  manner,  of  attachment. 
Internodes,  4. 

Interruptedly  pinnate,  Fig.  133. 
Introrse,  132. 
Involucel,  125. 
Involucre,  125. 

Involute :  rolled  inwards  from  both  edges, 
irregular,  35. 
Isomerous :  having  the  parts  equal  in  number. 

Joints :  a  name  sometimes  given  to  the  nodes  of  a  stem. 

Eeel,  see  Carina. 
Kernel,  16. 
Key-fruit,  156. 
Kidney-shaped,  Fig.  121. 

Labellum  (or  lip),  71. 
Labiate,  50. 
Lanceolate,  Fig.  113. 
Leaf,  97. 

Leaf-arrangement,  99. 
Leaf -green,  see  Chlorophyll. 
Leaflet,  100. 
Leafstalk,  4. 
Legume,  164. 

Leguminous  :  producing  or  relating  to  legumes. 
Liber,  169. 
Ligneous:  woody. 
Ligulate,  131. 

Lignle  :  a    strap-shaped  corolla      n  Grasses,  a  scale-liko  projec- 
tion between  the  blade  of  a  leaf  and  the  sheath. 
Limb,  129,  130. 
Lip,  see  Labellum. 
Linear,  Fig.  111. 
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Lobe,  4,  100. 

Loculicidal  (dehiscence)  :  splitting  midway  between  the  partitions. 
Loment  :  a  jointed  legume. 

Lyrate :  pinnately-lobed,  with  the  terminal  lobe  much  larger  than 
the  others. 

Marcescent :  withering  persistent. 

Marginal :  relating  to  the  margin. 

Markings  (on  cells),  167. 

Medullary  rays,  169. 

Membranous  :  thin,  like  a  membrane. 

Mesocarp:  see  Endocarp. 

Micropyle,  16. 

Midrib,  101. 

Monadelphous,  134. 

Monandrous:  with  a  single  stamen,  72. 

Monochlamydeous  :  with  only  one  set  of  floral  envelopes. 

Monocotyledonous,  80. 

Monocotyledons,  81. 

Monoecious,  63. 

Morphology,  82. 

Mucronate,  110. 

Multifid,  109. 

Multiple  fruits,  153. 

Naked  flowers  :  those  which  are  destitute  of  calyx  and  corolla. 

Naked  seeds  .  those  not  enclosed  in  an  ovary,  143. 

Napiform,  85. 

Natural  system  of  classification,  177,  &o. 

Naturalized :  introduced  from  other  countries,  but  growing  spon- 

taneously  from  seed. 
Neck,  see  Collum. 

Nectary  :  that  in  which  nectar  is  secreted. 
Needle-shaped,  Fig.  110. 
Net-veined,  4. 

Neutral  flowers :  those  having  neither  stamens  nor  pistil. 
Nodding :  hanging  with  the  top   downwards,  like  tiae  flower  in 

Fig.  72. 
Node,  4. 

Normal:  regular;  according  to  rule. 
Nucleus  (of  an  ovule),  16,  157  ;  (of  a  cell),  168. 
Nut,  156. 
Nutlet :  a  small  nut,  or  nut-like  body,  60. 

Obcordate,  108. 

Oblanceolate,  107. 

Oblique ;  having  the  sides  unequal. 

Obliteration  (of  partitions),  140. 

Oblong,  106. 
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Obovate,  107o 

Obtuse,  110. 

Gchrea:  a  tube  formed  by  the  union  of  both  edges  of  a  pair  of 

stipules.     -    ■ 
Ochreate :  having  ochreae. 
Octandrous  :  having  eight  separate  stamens. 
Offset:  a  short,  prostrate  branch,  rooting  at  the  end. 
Opposite,  99. 
Crbicular,  105, 
Orders,  179. 
Organic  elements,  176. 

Organc :  the  parts  or  members  of  a  living  body. 
Organs  Ox"  Benroduction  :  the  parts  of  the  flower. 
Organs  of  Vegetation  :  root,  stem,  and  leaves. 
Orthotropous  :  applied  to  ovules  when  straight,  so  that  the  micro- 

pyle  is  as  far  as  possible  from  the  *^oint  of  attachment. 
Oval,  105, 
Ovary,  7. 
Ovate,  106. 
Ovoid:  egg-shaped. 
Ovule,  7. 

Palate,  131. 

Palet,  75. 

Palmate,  101. 

Palmately-lobed,  109. 

Palmatifid,  109. 

Panicle,  123. 

Papilionaceous,  35 

Pappo.^e,  128. 

Pappus  :  a  circle  of  bristles  or  hairs  representing  the  limb  of  th? 

calyx  in  flowers  of  the  Composite  Family,  48. 
Parallel-veined :  same  as  straight- veined,  62. 
Parasites,  87. 
Parenchyma,  167. 
Parietal :  on  the  walls,  141. 
Parted :  almost  completely  cut  through. 
Pectinate :  pinnatifid  with  lobes  like  the  teeth  of  a  comb, 
Pedate,  Fig.  125. 
Pedicel,  27. 
Peduncle,  5. 
Peltate,  Fig.  123. 

Pentandrous  :  with  five  distinct  stamens. 
Pepo,  149. 

Perennial :  a  plant  which  continues  to  grow  year  after  yea?. 
Perfect :  having  both  stamens  and  pistil. 
Perfoliate,  113. 
Perianth,  63. 
Pericarp,  145. 


INDEX  AND    GLOSSARY  15^9  _ 

Pcrigynous,  36. 

Persistent,  32. 

i'ersonate,  131. 

Petal,  5. 

Petiolate :  having  petioles. 

Petiole,  4. 

Phanerogamous  or  PhsBnogumous,  17.9. 

Pilose  :  having  long  soft  hairs. 

Pinna  :  a  primary  division  of  a  pinnately  compound  leaf. 

Pinnate,  101. 

Pinnatelv-lobed,  109.  .  :. 

Pinnatifid,   109. 

Pinnule  ;  a  secondary  division  of  a  pinnately  compound  leaf. 

Pistil,  137,  7. 

Pistillate  :  having  a  pistil,  63, 

Pitcher- shaped  (leaf),  Fig.  134. 

Pith,  169. 

Placenta,  141. 

Placentation,  141. 

Plumose :  feathery. 

Plumule,  58. 

Pod  :  a  dehiscent  fruil. 

Pollen,  6. 

PoiUn-tube,  16. 

Polliiiia  :  pollen-masses,  Fig.  87. 

Polyadelphous,  134. 

Polyandrous  :  with  numerous  distinct  stamens, 

Polycotyledonous,  159. 

Polygamous:  having  perfect  as  well  as  imperfect  flowers. 

Polypetalous  :  having  separate  petals. 

Polysepalous  :  having  separate  sepals. 

Pome.  148. 

Posterior  :  next  the  axis. 

Prjefl  rati'^n,  see  ^Estivation. 

Profoliation  :  the  disposition  of  leaves  in  the  b'^d. 

Prickles,  96. 

Procumbent :  lying  on  the  ground. 

Prosenchyma,  167. 

Prohtrate,  90. 

Protoplasm,  163. 

Pu''^'^"ceut :  covered  with  fine  down.  _    ' ... 

Punctate  :  having  transparent  dots,  like  the  lenves  of  bt.  John's 

Wort. 
.-:ai;?.mcn,  147. 
Pyxis,  155. 

Quinquefoliolate :  having  five  leaflets. 
Baceme,  122. 
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Bacemose :  like  a  raceme. 

Eachis:  an  axis. 

Eadiate,  101. 

Eadical :  pertaining  to  the  root. 

Eadical  leaves,  4. 

Eadicle,  68. 

Raphides,  163. 

Bay  :  the  marginal  florets  of  a  comx>osite  flower,  as  distinguished 

from  the  disk. 
Eeceptacle,  8. 

Becurved :  curved  backwards. 
Beflexed :  bent  backwards. 
Begular :  with  parts  of  the  same  size  and  shape. 
Beniform,  Fig.  121. 
Beticulated :  netted. 
Eetuse  :  slightly  notched  at  the  apex. 
Eevolute  :  rolled  back. 
Bhizome,  91. 
Eibs,  101. 
Eingent,  131. 
Boot,  2,  83. 
Boot-hairs,  165. 
Eootlet,  2. 
Rootstock,  91. 
Rotate,  130. 
Rotation  in  cells,  163. 
Rudimentary  :  imperfectly  developed. 
Bugose :  wrinkled. 
Euncinate:  with  teeth  pointing  backwards,  as  in  the  leaf 

Dandelion. 
Banner,  90. 

Sagittate,  Fig.  120. 

Salver-shaped,  Fig.  141 

Samara,  Fig.  162. 

Sap,  172,  174. 

Sarcocarp  :  the  flesh  of  a  drupe. 

Scabrous :  rough. 

Scandent :  climbing. 

Scape,  19. 

Scar,  157. 

Scion :  a  young  shoot. 

Seed,  17,  157,  158. 

Seed-vessel,  see  Ovary. 

Sepal,  5. 

Septicidal  (dehiscence) :  splitting  open  along  ih  partitions.e 

Septum  :  a  partition. 

Series,  179. 

Serrate,  112 
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essile,  4. 

',etaceou8 :  like  a  bristle. 

Sheath  :  ■.  tube  surrounding  a  stem,  62. 

Sheathing :  surrounding  like  a  sheath. 

Shield-shaped,  see  Peltate. 

Shoot :  a  newly  formed  branch. 

Shrub,  89. 

Silicle,  155. 

Silique,  155. 

Simple  (leaves),  100;  (pistil),  137. 

Sinuate  :  wavy  on  the  margin. 

Solitary,  121. 

Spadiceous,  179. 

Spadix,  69. 

Spathe,  69. 

Spathulate,  107. 

Species,  179. 

Spike,  il-2. 

Spikelet,  a  secondary  spike. 

Spindle-shaped,  85. 

Spine,  96. 

Spiral  markings,  167. 

Spores  :  the  reproductive  bodies  in  Crypiogams  which  correspond 
to  the  seeds  of  Phanerogams. 

Spur,  131. 

Stamen,  6,  132. 

Staminate  (flower) :  having  no  pistil,  but  only  stamens. 

Standard  :  the  broad  upper  petal  of  a  papilionaceous  corolla. 

Stem,  3,  88. 

Stemless,  18. 

Sterile  (flower)  :  having  no  pistil. 

Stigma,  7. 

Stigmatic  :  bearing  the  stigma. 

Stipulate  :  having  stipules,  115. 

Stipule,  31,  115. 

Stolon :  z  short  branch  which  droops  to  the  ground  and  takes 
root. 

Gtomate,  173, 

Stone,  see  Putamen. 

Stone-fruit,  see  Drupe. 

Strap-shaped,  see  Ligulate. 

Striate :  marked  lengthwise  with  lines  or  furrows. 

Strobile:  same  as  Cone. 

Style,  7. 

Bub-class,  179. 

Subulate,  Fig.  112. 

Succulent :  juicy  ;  fleshy. 

Sucker :  an  underground  branch,  at  length  emerging  and  form- 
ing a  stem. 
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Superior,  7,  37,  44. 
Suppression  :  absence  of  parts. 
Suspended :  liung  from  above. 
Suture,  138. 
Symmetrical,  42. 
Syncarpous,  29. 
Syngenesious,  47 

Tap-root,  84. 

Teeth  (of  calyx),  32. 

Tendril,  90. 

Terete :  cylindrical. 

Terminal :  at  tne  end  of  a  stem  or  branch. 

Tern  ate  :  in  threes. 

Testa,   157. 

Tetradynamous,  28,  136. 

Tetrandrous :  having  four  distinct  stamens. 

Thalamiflorous  :  having  the  stamens  inserted  on  the  receptacle 

Thalamus :  the  receptacle. 

Thread-shaped,  see  Filiform. 

Throat  (of  cdyx),  128. 

Thorn,  see  Spine. 

Thyrse,  123. 

Tissue,  162. 

Tomentose :  woolly. 

Toothed,  see  Dentate,  112. 

Torus:  same  as  receptacle. 

Tree,  89. 

Triadelphous,  134. 

Triaudrous  :  having  three  distinct  stameni. 

Ti  iennial :  lasting  three  years. 

Trifoliolate  :  having  three  leaflets. 

Truncate,  111. 

Trunk  :  the  main  stem. 

Tube,  84,  128, 

Tuber,  91. 

Tuberous :  like  a  tuber. 

Tunicated,  92. 

Twining,  90. 

Two  lipped,  see  Labiate,  50. 

Umbel,  122. 

Umbellet  :  a  secondary  umbel. 

Unguiculate :  having  a  claw. 

Valvate  :  edge  to  edge,  but  not  overlapping. 
Valve,  41,  133,  147. 
Valved :  having  valreB. 
Varieties,  179. 
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Vascular  tissue,  167. 

Veins  :  the  finer  parts  of  the  framework  of  a  leaf. 

Venation,  101. 

Ventral  suture,  138. 

Vernation,  same  as  Praefoliation. 

Versatile,  132. 

Vertical  leaves,  98. 

Verticillate,  99. 

Vessels,  167. 

Villose,  116. 

Wavy  :  with  alternate  rounded  hollows  and  projections,  112. 
Wedge-shaped  :  like  a  wedge,  the  broad  Dart  being  the  a'^ex. 
Wheel-shaped,  see  Rotate. 

Whorl :  a  circle  of  three  or  moro  leayes  at  the  same  node. 
Woody  tissue,  167. 
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UNIVERSITY  OF  TORONTO. 

1.  Define  suckers,  stolons,  offsets,  runners,  tendrils, 
thorns,  and  prickles,  describing  their  respective  origins 
and  uses,  and  giving  examples  of  plants  in  which  they 
occur 

2.  What  are  the  functions  of  leaves  ?  Describe  the 
different  kinds  of  compound  leaves. 

8.  "What  is  meant  by  inflorescence  ?  Describe  the 
different  kinds  of  flower-clusters,  giving  an  example  of 
each. 

4.  Mention  and  explain  the  terms  applied  to  the 
various  modes  of  insertion  of  stamens. 

6.  How  are  fruits  classified  ?  What  are  multiple  or 
collective  fruits  ?     Give  examples. 

6.  Relate  the  differences  in  structure  between  endo- 
genous and  exogenous  stems.  Describe  their  respective 
modes  of  growth. 

7.  What  is  the  food  of  plants  ?  how  do  they  obtain 
it  ?  and  how  do  they  make  use  of  it  ? 

8.  Describe  the  component  parts  of  a  simple  flower. 
How  is  reproduction  effected  ? 

9.  Describe  the  anatomical  structure  of  a  leaf,  and 
the  formation  and  office  of  leaf-stomata. 

10.  Explain  the  consequences  of  flowering  upon  the 
health  of  a  plant,  and  shew  how  these  effects  are  reme- 
died in  different  climates.  What  practical  bearing  has 
this  upon  horticulture  ? 

11.  Trace  the  development  of  a  carpel  from  a  leaf. 
Describe  the  different  forms  assumed  by  placentas  in 
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compound  ovaries,  and  explain  the  origin  of  these 
variations. 

12.  Mention  the  principal  modes  in  which  pollen 
gains  access  to  the  stigma.  What  are  hybrid  plants, 
and  how  are  they  .perpetuated  ? 

18.  Describe  the  anatomy  of  a  leaf.  What  are 
stomata  ? 

14.  What  is  the  placenta  in  a  seed  vessel  ?  Describe 
the  different  modes  of  placentation.  Shew  how  the 
varieties!  of  placentation  agree  with  the  '' altered-leaf 
theory  "  vof  the  pistil. 

15.  Give  the  characters  of  the  Compositas.  How  is 
the  order  subdivided  ?  Describe  the  composite  flower, 
and  mention  some  of  the  common  Canadian  examples 
of  this  order. 

16.  Give  the  peculiarities  of  Endogens  in  seed-leaf, 
leaf,  and  stem.  Subdivide  the  class.  Describe  shortly 
the  orders  AraceaB  and  Gramineae. 

17.  Describe  the  wall  of  a  seed-vessel,  and  notice  its 
varieties  of  form. 

18.  What  is  meant  by  the  dehiscence  of  a  capsule  ? 
Show  the  different  modes  in  which  pods  dehisce,  and 
give  examples  of  each. 

19.  Give  the  characters  and  orders  of  Gymnosper- 
luous  Exogens. 

20.  Give  the  chara3ters  of  Eanunculaceae.  Describe 
shortly  some  of  the  principal  plants  of  the  order. 

21.  Give  some  account  of  the  special  forms  which  the 
leaves  of  plants  assume. 

22.  What  are  stipules  ?    What  their  size  and  shape  ? 

23.  What  19  meant  by  Imperfect,  Incomplete,  and 
Unsymmetrical  flowers  respectively  ? 

24.  Describe  Papilionaceous  and  Labiate  corollas. 

25.  Write  notes  on  Abortive  Organs,  Gymnosper- 
mous  Pistil,  and  Pollen  Granule. 

26.  Distinguish  between  the  essential  and  non-essen- 
tial materials  found  in  plants,  and  notice  the  non-es- 
sential. 

27.  What  is  vegetable  growth  ?     Illustrate  by  a  ref- 
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erence  to  the  pollen  granule  in  its   fertilization  of  the 
ovary. 

28.  What  is  an  axil  ?     What  is  the  pappus  ? 

29.  What  are  the  cotyledons  ?  What  is  their  func- 
tion, and  what  their  value  in  systematic  Botany  ? 

30.  Distinguish  between  Epiphytes  and  Parasites ; 
Describe  their  respective  modes  of  growth,  and  give  ex- 
amples of  each. 

31.  What  is  the  difference  between  roots  and  subter- 
ranean branches  ?  Define  rhizoma,  tuber,  corm,  and 
bulb,  giving  examples  of  each.  How  does  a  potato  differ 
botanically  from  a  sweet-potato  ? 

82.  Describe  the  calyx  and  corolla ;  what  modifica- 
tions of  parts  take  place  in  double  flowers  ? 

33.  What  is  a  fruit  in  Botany  ?  Explain  the  struct- 
ure of  an  apple,  grape,  almond,  strawberry,  fig,  and 
pineapple. 

34.  What  organs  appear  in  the  more  perfect  plants  ? 
In  what  two  divisions  are  they  comprised  ? 

35.  Weak  climbing  stems  distinguished  according  to 
the  mode  in  which  they  support  themselves,  the  direc- 
tion of  their  growth,  the  nature  of  their  clasping  organs. 

36.  Structure  and  parts  of  a  leaf  :  What  is  most  im- 
portant in  their  study  ?  Give  the  leading  divisions, 
and  mention  what  secondary  distinctions  are  required 
in  specific  description  ? 

37.  Function  of  the  flower  :  its  origin  :  its  essential 
and  accessory  parts :  names  of  the  circles  and  their 
component  organs:  circumstances  which  explain  the 
differences  among  flowers. 

38.  Parts  of  the  fully  formed  ovule  and  distinctions 
founded  on  their  relative  position. 

39.  Sub-kingdoms  and  classes  of  the  vegetable  king- 
dom. 


SECOND  CLASS  TEACHEKS'  CEETIFICATES, 
PROVINCE  OF  ONTARIO. 

1.  Name  the  parts  of  the  pistil  and  stamens  of  a 
flower  and  give  their  uses 
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2.  What  are  Perennial  plants  ?  Descrilie  their 
mode  of  life. 

3.  "  There  are  two  great  classes  of  stems,  which  differ 
in  the  way  the  woody  part  is  arranged  in  the  cellular 
tissue."     Fully  explain  this. 

4.  Describe  the  functions  of.leaves.  How  are  leaves 
classified  as  to  their  veining  ? 

5.  Name  and  describe  the  organic  constituents  of 
plants. 

6.  Name  the  organs  of  reproduction  in  plants,  and 
describe  their  functions. 

7.  Give,  and  fully  describe,  the  principal  parts  of  the 
flower. 

8.  What  are  the  different  narts  of  a  plant  ?  Describe 
the  functions  of  each  part. 

9.  State  all  the  ways  by  which  an  Exogenous  stem 
may  be  distinguished  from  an  Endogenous. 

10.  Describe  the  functions  of  leaves.  What  is  the 
cause  of  their  fall  in  autumn  ?  Draw  and  describe  a 
maple  leaf. 

11.  Name  the  different  parts  of  a  flower,  and  describe 
the  use  of  each  part.  Draw  a  diagram  showing  a  sta- 
men and  a  pistil  and  the  parts  of  each. 

12.  What  is  the  fruit  ?  Why  do  some  fruits  fall 
from  the  stem  more  easily  than  others  ? 

13.  Of  what  does  the  food  of  plants  consist?  In 
what  forms  and  by  what  organs  is  it  taken  up,  and  how 
is  it  asssimilated  ?  Name  the  substances  inhaled  and 
those  exhaled  by  plants,  and  the  uses  of  each  in  the 
economy  of  nature. 

14.  Describe  fully  (1)  the  plant  in  Vegetation  ;  (2) 
the  plant  in  Keproduction. 

15.  Describe  Fibrous  roots.  Fleshy  roots,  and  differ- 
ent kinds  of  Tap-root. 

16.  Describe  the  structure  and  veining  of  leaves. 

17.  "The  nourishment  which  the  mother  plant  pro- 
vides in  the  seed  is  not  always  stored  up  in  the  embryo." 
Explain  and  illustrate. 

"  8.  Describe  the  various  modes  in  which  Perennials 
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"provide  a   stock   of  nourishment  to   begin   the   new 
growth." 

19.  Describe  fully  the  organs  of  reproduction  in  a 
plant.     Describe  the  process  of  germination. 

20.  What  are  the  parts  of  a  flower  ?  Give  illustra- 
tions by  diagram,  with  a  full  description. 

21.  Name  and  describe  the  j)rincipal  sorts  of  flowers. 

22.  What  elementary  substances  should  the  soil  con- 
tain for  the  nourishment  of  plants  ? 

23.  How  are  plants  nourished  before  and  after 
appearing  above  ground  ? 

24.  Tell  what  you  know  about  the  various  forms  of 
the  calyx  and  the  corolla. 

25.  Explain  the  terms  Cotyledon,  Pinnate,  Root- 
stock,  Filament,  and  Radicle. 

26.  Explain  the  terms  Papilionaceous,  Cruciferous, 
Silique,  and  Syngenesious  ;  and  in  each  case  name  a 
family  in  the  description  of  which  the  term  under  con- 
sideration may  be  properly  applied. 

27.  Give  the  characters  of  the  Rose  family. 

28.  Describe  the  various  modes  in  which  biennials 
store  up  nourishment  during  their  first  season. 

29.  Explain  the  meaning  of  the  terms  Sepal,  Bract, 
Raceme,  and  Stipule.  Describe  minutely  the  Stamen 
and  the  Pistil,  and  give  the  names  applied  to  their 
parts. 

30.  Are  the  portions  of  the  onion,  the  potato,  and  the 
turnip  which  are  capable  of  preservation  through  the 
winter,  equally  entitled  to  the  name  of  roots  ?  Give 
reasons  for  vour  answer. 


FIRST   CLASS  CERTIFICATES. 

1.  What  are  the  cotyledons/  Describe  their  func- 
tions, &c.     State  their  value  in  systematic  botany. 

2.  Describe  the  difference  in  structure  and  modes  oi 
growth  of  exogenous  and  endogenous  stems. 

3.  Describe  the  circulation  in  plants.  "  In  the  aci 
of  making  vegetable  matter,  plants  purify  the  air  foi 
animals."     Explain  this  fully. 
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4.  What  are  Phoenogamous  plants  ?  Define  Eaceme, 
Corymb,  Head,  Panicle,  Ament. 

5.  Give  the  characters  of  (a)  The  classes  Exogens 
and  Endogens  ;  (h)  The  Mint  and  Lily  families. 

6.  To  what  family  do  the  Cedar,  Clover.  Mustard, 
and  Dandelion  respectively  belong  ? 

7.  Why  does  a  botanist  consider  the  tuber  of  the  po- 
tato an  underground  stem  ? 

8.  Give  the  philosophical  explanation  of  the  nature 
of  a  flower  considered  as  to  the  origin  and  correspond- 
ences of  its  different  parts. 

9.  Draw  a  spathulate,  an  obcordate,  a  truncate,  a 
palmately-divided  and  an  odd  pinnate  leaf. 

10.  Explain  the  constitution  of  a  pome  or  apple- 
fruit. 

11.  What  organs  appear  in  the  more  perfect  plants, 
and  in  what  divisions  are  they  comprised  ? 

12.  Give  the  function  of  the  flower,  its  origin,  and  its 
essential  and  accessory  parts. 

13.  Dosc4be"the  nature  and  chief  varieties  of  roots, 
and  distinguish  between  them  and  underground  stems. 

14.  '*  As  to  the  Apex  or  Point  leaves  are  Pointed, 
Acute,  Obtuse,  Truncate,  Ketuse,  Emarginate,  Obcor- 
date, Cuspidate,  Mucronate."  Sketch  these  different 
forms. 

15.  "  There  is  no  separate  set  of  vessels,  and  no  open 
tubes  for  the  sap  to  rise  through  in  an  unbroken  stream, 
in  the  way  people  generally  suppose."  Comment  on 
this  passage. 

16.  The  great  series  of  Flowering  Plants  is  divided 
into  two  classes.     Describe  these  classes. 

17.  Give  the  chief  characteristics  of  the  order  cruci- 
fercn  (^Cress  Family  J,  and  name  some  common  exam- 
ples of  this  order. 

18.  State  the  difference  between  definite  and  indefin- 
ite inflorescence,  and  give  examples  of  the  latter. 

19.  Of  what  does  the  food  of  plants  consist  ?  in  what 
form  is  it  found  in  the  soil  ?  How  is  it  introduced  into 
the  plant  ?  What  inference  may  be  drawn  respectmg 
the  culture  of  the  plant  ? 
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20.  Distinguish  weak  climbing  stems  according  to 
the  mode  in  which  they  support  themselves,  the  direc- 
tion of  their  growth,  and  the  nature  of  their  clasping 
organs. 

21.  Name  the  three  classes  of  Flowerless  Plants,  and 
give  an  example  of  each. 

2 1.  Explain  the  terms  Spore,  Capsule,  Bract,  Stip- 
ule, Albumen,  and  Epiphyte. 

28.  What  are  tendrils,  and  of  what  organs  are  they 
supposed  to  be  modifications  ? 

24.  Give  the  characters  of  the  Cress  Family,  and 
name  as  many  plants  belonging  to  it  as  you  can. 

25.  Tell  what  you  know  about  the  minute  structure 
and  the  chemical  composition  of  vegetable  tissue. 

26.  Describe  the  origin  of  the  different  kinds  of  pla- 
centas ;  and  of  the  different  parts  of  the  fruit  of  the 
plum,  the  oak,  and  the  maple. 

27.  Describe  fully  the  process  by  which  it  is  sup- 
posed that  water  is  carried  up  from  the  roots  of  plants. 

28.  Give  the  meaning  of  the  terms  stomate,  indehis- 
cen.t,  thyrse,  glume,  pyxis.  Distinguish  epiphytes  from 
parasites. 

29.  Describe  any  plant  you  have  examined ;  if  you 
can,  tabulate  your  description. 

30.  Name  all  the  families  of  monopetalous  dicotyle- 
dons which  you  remember,  and  give  the  characters  of 
any  one  of  them. 


McGILL  UNIVEKSITY. 

1.  Describe  the  germination  of  a  plant. 

2.  Explain  the  differences  in  the  structure  of  the 
embryo. 

8.  Explain  the  functions  of  the  lioot. 

4.  Describe  the  structures  in  a  leaf,  ana  expiain  their 
action  on  the  air. 

6.  Mention  the  several  parts  of  the  stamen  and  the 
pistil,  and  explain  their  uses. 

6.  Describe  an  Achene,  a  Samara,  a  Drupe  and  a 
Silique. 
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7.  Describe  the  differences  in  the  stems  of  Exogens 
and  Endogens,  and  the  relations  of  these  to  the  other 
parts  of  the  plant  and  to  classification. 

8.  Explain  the  terms  Genera,  Species,  Order. 

9.  What  is  an  excurrent  stem,  an  axillary  bud,  bud 
scales  ? 

10.  Explain  the  terms  primoraial  utricle,  parenchyma, 
protoplasm,  as  used  in  Botany. 

11.  What  are  the  functions  of  the  nucleus  in  a  living  cell? 

12.  Explain  the  movements  of  the  sap  in  plants. 

13.  Describe  the  appearance  under  the  microscope  of 
rapliideSy  spiral  vessels,  and  disc-bearing  wood-cells. 

14.  Describe  the  structure  of  the  bark  of  an  Exogen. 

15.  Describe  freely  the  anatomy  of  a  leaf. 

16.  Describe  shortly  the  parts  and  structures  denoted 
by  the  following  terms,  spine,  aerial  root,  phyllodium, 
cambium,  stipule,  rhizoma. 

17.  Give  examples  of  phcenogarns,  cryptogams,  exogens 
and  endogens,  properly  arranged. 

18.  Describe  the  principal  forms  of  indeterminate 
inflorescence. 

19.  In  what  natural  families  do  we  find  ailiques, 
didynamous  stamens,  labiate  corollas,  or  pappus-bearing 
achenes.     Describe  these  structures. 

20.  State  the  characters  of  any  Canadian  Exogenous 
Order,  with  examples. 

21.  Describe  the  cell-walls  in  a  Hving  parenchymatous 
cell. 

22.  Describe  the  fibro-vascular  tissues  in  an  Exogen- 
ous stem. 

23.  Describe  the  appearance  of  stomata  and  glan- 
dular heirs  under  the  microscope. 

24.  De^ne  pro senchy ma,  corm,  cyclosis,  thallus. 

25.  Explain  the  sources  of  the  Carbon  and  Nitrogen 
of  the  plant,  and  the  mode  of  their  assimilation. 

26.  Describe  the  pericarp,  stating  its  normal  struc- 
ture, and  naming  some  of  its  modifications. 

27.  Explain  the  natural  system  in  Botany,  and  state 
the  gradation  of  groups  from  the  species  upward,  with 
examples. 
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ONTARIO  COLLEGE  OF  PHARMACY. 

1.  What  do  plants  feed  upon  ? 

2.  What  do  you  understand  by  the  terms  Acaulescent, 
Apetalous,  Suffrutescent,  Culm  ? 

8.  Name  some  of  the  different  forms  of  Primary, 
Secondary,  and  Aerial  Roots,  giving  examples. 

4.  Explain  the  following  terms  descriptive  of  forms 
of  leaves,  giving  sketch  : — Ovate,  Peltate,  Crenate, 
Serrate,  Cleft,  Entire,  Cuspidate,  Perfoliate. 

5.  Explain  difference  between  Determinate  and  In- 
determinate inflorescence,  giving  three  examples  of 
each. 

6.  What  organs  are  deficient  in  a  sterile  and  a  fertile 
flower  ? 

7.  Give  the  parts  of  a  perfect  flower,  with  their  rela- 
tive position. 

8.  Give  the  difference  between  simple  and  compound 
Pistil,  with  example  of  each. 

9.  Name  the  principal  sorts  of  buds,  and  explain 
how  the  position  of  these  affects  the  arrangement  of 
branches. 

10.  Give  description  of  multiple  and  primary  roots, 
with  two  examples  of  same  ;  also  explain  the  difference, 
between  these  and  secondary  roots. 

11.  Name  the  principal  kinds  of  subterranean  stems 
and  branches,  and  explain  how  you  would  distinguish 
between  these  and  roots. 

12.  In  the  classification  of  plants  explain  difference 
between  classes  and  orders  :  genus  and  species. 

13.  Name  three  principal  kinds  of  simple  fruit. 

14.  When  roots  stop  growing  does  the  absorption  of 
moisture  increase  or  decrease  ?     Give  reason  for  it. 

15.  Upon  what  do  plants  live  ?  Indicate  how  you 
would  prove  your  answer  correct. 

16.  In  what  part  of  the  plant,  and  when,  is  the  work 
of  assimilation  carried  on  ? 

17.  Name  three  pnncipal  kinds  of  determimxtey  auc. 
some  oiindeterminate  infloresccncj  ;  name  the  essentif. 
organs  of  a  flovser. 
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18.  In  '^hat  respects  do  plants  differ  from  inorganic 
matter  ?     And  from  animals  ? 

19.  Describe  a  Bliizome,  Tuber,  Bulb ;  and  say  if 
they  belong  to  the  root  or  stem  ;  which  are  Rheum, 
Jalapa,  Sweet  Potato,  Ooion  ? 

20.  Define  the  difference  between  natural  and  special 
forms  of  leaves  ;  between  simple  and  compound  leaves. 
Give  example  of  each.    Sketch  a  connate-perfoliato  leaf. 

21.  Mention  the  parts  of  an  embryo.  Of  a  leaf.  Of 
a  pistil.     Of  a  stamen.     Of  a  seed. 

22.  What  is  meant  by  an  albuminous  seed  ?  By 
dioecious  flowers  ?     By  a  compound  ovary  ? 

23.  What  is  the  difference  between  determinate  and 
indeterminate  inflorescence  ?  How  do  they  influence 
growth  of  the  stem  ?  Give  three  principal  kinds  of 
each. 

24.  Name  the  parts  of  a  flower.  What  office  is 
performed  by  the  ovule  ?     Name  two  kinds. 

25.  Name  the  parts  of  a  vegetable  cell.  What  are 
spiral  ducts  ? 

26.  In  what  parts  of  the  plant  is  the  work  of  absorp- 
tion carried  on  ?  In  what  part  the  work  of  assimila- 
tion ?     How  do  plants  purify  the  air  for  animals  ? 

27.  Explain  the  natural  system  of  classification  in 
Botany  ?     Name  and  characterize  the  classes  of  plants. 

28.  Explain  the  structure  and  functions  of  Uie  Leaf, 
Bud,  Root. 

29.  Give  some  of  the  terms  used  in  describing  the 
shape  of  a  simple  leaf  as  concoi^iis  (a)  its  general  con- 
tour, {!))  its  base,  (c)  its  margin,  (d)  its  apex. 

30.  Name  the  organs  in  a  perfect  flower ;  describe 
fully  the  structure  of  the  anther  and  pollen.  What  is 
coalescence  and  adnation  of  tiie  parts  of  a  flower  ? 

31.  Explain  the  terms  Raceme,  Pappus,  Coma,  Rhi- 
zome, Pentastichous. 

82.  State  the  distinction  between  Exogens  and  Endo- 
gens. 

83.  What  are  cellular  structures  as  distinguished 
from  vascular  ?    What  is  chlorophyll  ? 
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84.  Mention  the  organs  of  fructification,  and  explain 
the  process  of  fertiUzation  in  a  flowering  plant. 

35.  Explain  the  structure  of  a  seed,  and  describe  in 
a  few  words  the  process  of  germination. 

36.  Define  what  is  meant  by  the  following  terms  : — 
Morphology,  Polycotyledonous,  Epiphyte,  Peduncle, 
Stipules. 

37.  Describe  briefly  the  root  stem,  leaf,  and  flower 
of  the  common  dandehon,  giving  the  functions  or  office 
of  each. 

38.  Name  some  of  the  most  common  forms  of  leaves, 
giving  a  few  rough  outlines. 

39.  Of  what  part  of  the  flower  does  the  fruit  nomin- 
ally consist  ?  What  additional  parts  are  in  some  inr 
stances  present  ? 

40.  Define  the  terms  Drupe,  Pollen,  Gynandrous, 
Pome,  Adnate. 

41.  Explain  the  process  of  fertilization  in  flowering 
plants,  and  mention  the  different  ways  in  which  it  is 
brought  about. 

49.  Enumerate  the  different  varieties  of  tissue  recog- 
nized by  botanists,  and  give  their  situation  in  an  Endo- 
genous stem. 


THE   END. 
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PREFACE. 


A  few  words  will  not  be  out  of  place  by  way  of  preface  to 
the  List  of  Common  Canadian  Plants  contained  in  the  fol- 
lowing pages.  It  will  be  observed  that  the  List  is  confined 
to  wild  plants,  the  exclusion  of  cultivated  Species  having 
been  determined  on,  partly  because  of  the  difliculty  of  know- 
ing where  to  stop,  when  an  enumeration  of  them  has  once 
been  entered  upon,  and  partly  because  it  was  thought  that, 
on  the  whole,  more  important  results  would  be  attained  by 
directing  attention  exclusively  to  the  denizens  of  our  own 
woods  and  fields.  What  is  really  desired  is,  to  create  among 
our  young  people  an  interest  in  the  Botany  of  Canada,  and 
it  seems  not  unreasonable  to  hope  that  this  end  may  be  better 
attained  by  placing  within  their  reach  some  such  handy 
volume  as  the  present,  dealing  only  with  such  plants  as  grow 
spontaneously  within  our  limits. 

The  great  majority  of  the  plants  described  have  been  per- 
sonally examined,  and  their  occurrence  verified,  by  the  writer, 
his  observations  having  been  directed  to  what  may  fairly  be 
regarded  as  representative  districts  of  the  older  Provinces, 
but  special  acknowledgments  are  also  due  to  Prof.  Macoun, 
of  the  Geological  Survey,  for  the  free  use  of  his  valuable 
notes,  and  other  friendly  assistance. 

Whilst  diligence  has  been  exercised  that  no  commonly 
occurring  plant  should  be  omitted,  yet  it  can  hardly  be  that 
such  omissions  do  not  occur,  and  the  writer  will  be  most 
grateful  to  any  observers  into  whose  hands  the  List  may 
come,  if  they  will  kindly  draw  his  attention  to  any  such 
defects,  so  that  they  may  be  remedied  in  subsequent  editions. 

The  Classification  and  Nomenclatttre  adopted  are  very 
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nearly  those  of  the  Fifth  Edition  of  Dr.  Gray's  Manual  of 
the  Botany  of  the  Northern  United  States,  and  the  writer 
most  gratefully  acknowledges  the  great  assistance  he  has 
received  from  the  admirable  descriptions  in  that  work. 

Except  in  a  very  general  way,  no  attempt  has  been  made 
to  define  the  limits  of  the  range  of  the  various  Species,  as 
observations  tend  to  show  that  the  range,  in  many  cases,  is 
undergoing  constant  alteration  from  various  causes.  V\'^hen, 
however,  a  Species  has  appeared  to  be  confined  to  a  particular 
locality,  mention  has  been  made  of  that  fact,  but,  as  a  rule, 
Species  known  to  be  of  rare  occurrence  have  been  excluded. 

Characters  considered  to  be  of  special  importance  in  the 
determination  of  the  various  Species  have  been  emphasized 
by  the  use  of  italics,  and  where  the  Species  of  a  Genus,  or 
the  Genera  of  an  Order,  are  numerous,  a  system  of  group- 
ing according  to  some  prominent  character  has  been  adopted, 
so  as  to  reduce  the  labour  of  determination  as    much   as 


To  assist  the  non -classical  student,  names  which  might  be 
mispronounced  have  been  divided  and  accentuated,  the  divi- 
sion having  no  reference  whatever  to  the  etymology  of  the 
words,  but  being  simply  based  upon  their  sound  wlien  prop- 
erly pronounced. 

It  need  hardly  be  added  that  the  writer's  Elements  of 
Structural  Botany  is  designed  to  be  the  constant  com- 
panion of  the  present  Flora,  in  the  hands  of  the  young 
student,  for  the  explanation  of  such  technicalities  as  he  may 
not  have  previously  mastered. 

Barbie,  November,  1883. 
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Assuming  that  the  student  has  carefully  read  the  Intro- 
ductory part  of  this  work,  and  is  familiar  with  the  ordinary 
botanical  terms,  and  the  chief  variations  in  plant-structure 
as  there  set  forth,  it  should,  with  the  aid  of  the  accompany- 
ing Key,  be  a  very  simple  task  to  refer  to  its  proper  Family 
any  Canadian  wild  plant  of  common  occurrence.  To  illus- 
trate the  method  of  using  this  Key,  let  us  suppose  that  spec- 
imens of  the  following  plants  have  been  gathered,  and  that 
it  is  desired  to  ascertain  their  botanical  names,  that  is,  the 
name  of  the  Genus  and  the  Species  of  each  : — Red  Clover, 
Strawberry,  Blue  Flag,  and  Cat-tail  Flag. 

All  of  these  produce  flowers  of  some  kind,  and  must  there- 
fore be  looked  for  under  the  head  of  Flowering,  or  Phan- 
erogamous Plants. 

With  the  specimen  of  Red  Clover  in  hand,  and  the  book 
open  at  page  xi.,  we  find  that  we  have  first  to  determine 
whether  our  plant  is  Exogenous  or  not.  The  veining  of  the 
leaves  suggests  that  it  is  so ;  and  this  impression  is  confirmed 
by  the  fact  that  the  parts  of  the  flower  are  in  fives.  Then, 
is  the  plant  an  Angiosperm  ?  As  the  seed  will  be  found  en- 
closed in  an  ovary,  we  answer — Yes.  Has  the  plant  both 
calyx  and  corolla?  Yes.  Are  the  parts  of  the  corolla  sepa- 
rate ?  Here  a  little  doubt  may  arise  ;  but  suppose  we  answer 
—  Yes.  Then  our  plant  will  be  found  somewhere  among  the 
PoLYPETALOUS  ExoGENS.  Proceeding  with  the  enquiries 
suggested  under  this  heading  : — Are  the  stamens  more  than 
twice  as  many  as  the  petals  ?  We  find  that  they  are  not. 
Turn  then  to  the  heading  marked  B,  page  xiii.,  "  Siamens  uqs 
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more  than  t^vicc  as  many  a<4  the  pcfalf^."  Under  this  we  find 
two  subordinate  headings,  designated  by  asterisks  *  and  ** 
The  first  of  these  is  not  applicable  to  our  plant.  Under  the 
second,  marked  thus  **,  we  find  two  minor  headings,  designat- 
ed by  daggers,-!—  and-i — i— .  The  first  of  these,  '^Corolla  irreg- 
ular," is  clearly  the  one  we  want.  We  have  now,  therefore, 
five  Families  to  select  from.  We  cannot  choose  any  one  of 
the  first  four,  because  our  plant  has  ten  stamens,  but  the  char- 
acters of  the  fifth  are  precisely  the  characters  exhibited  by 
Clover.  Our  Clover,  therefore,  belongs  to  the  Order  Legumi- 
OSJE.  Turning  to  page  30,  and  running  through  the  ' '  Synopsis 
of  the  Genera"  as  there  given,  we  observe  that  No  2,  Trifo- 
LiUM,  is  the  only  Genus  in  which  the  flowers  are  in  heads. 
Clover  answers  the  description  in  the  other  respects  also — viz. : 
"leaves  of  three  leaflets,"  and  "stamens  diadelphous."  The 
only  question  then  remaining  is,  which  Species  of  Trifoliuj' 
have  we  in  hand?  Turning  to  page  31,  we  find  we  have 
three  Species  to  choose  from.  No.  2,  Trifolium  pratense, 
is  the  only  one  of  them  with  purplish  Jloivers,  Trifolium 
pratense  must,  consequently,  be  the  botanical  name  we  art 
looking  for. 

Possibly  the  observer  may  decide  that  the  parts  of  the 
corolla  are  not  separate  from  each  other,  because  in  some 
instances  it  is  really  a  doubtful  question.  He  must  then 
turn  to  page  xvii.  ^  and  under  Division  II. ,  Gamopetalous 
ExoGENS,  he  must  pursue  his  inquiries  as  before.  Is  the 
calyx  superior  ?  Plainly  not.  Proceed  then  to  the  heading 
B,  "  Calyx  iuierior."  Are  the  stamens  more  than  the  lobes  of 
the  corolla  ?  Yes.  Then  the  choice  of  the  six  Orders  in  the 
Section  marked  ^^  is  easily  made  as  before,  and  the  plant  is 
referred  to  Leguminos^e. 

Now  let  us  take  the  Strawberry.  As  with  Clover  we  de- 
cide without  difficulty  that  the  plant  is  an  Exogen.  The 
carpels  are  separate,  and  produce  aclrenes  in  fruit;  the  plant 
must,  therefore,  be  an  Angiosperm.      And  there  is  no  doubt 
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that  it  is  Polypetalous.  As  the  stamens  are  veiy  numer- 
ous it  must  come  under  the  section  marked  A.  Under  this 
section  we  have  three  subordinate  headings,  marked  by  one, 
two,  and  three  asterisks,  respectively.  Tlie  stamens  are 
clearly  inserted  on  the  calyx,  and  so  our  plant  must  be 
found  under  the  heading  marked  **.  Without  hesitation, 
we  refer  it  to  the  Order  RosACEiE.  Turning  to  page  34,  we 
find  fourteen  Genera  to  select  from.  A  very  little  considera- 
tion will  show  us  that  No.  8,  Fragaria,  is  the  Genus  we 
must  fix  upon.  Referring  to  page  39,  we  have  to  choose  be- 
tween two  species,  Virginiana  and  vssca,  and  the  choice  is 
found  to  depend  upon  such  obvious  characters  as  to  furnish 
no  difliculty. 

The  leaves  of  Blue  Flag  are  straight-veined  ;  the  parts  of 
the  flower,  also,  are  in  threes.  We  therefore  decide  that  the 
plant  is  Endogenous,  and  on  turning  to  page  xxiii.,  M'e  find 
tnree  Divisions  of  Endogens.  The  Flag  clearly  belongs  to 
Division  11. ,  Petaloideous  Endogens.  Then,  is  the  peri- 
anth superior  or  inferior  ?  Clearly  the  former.  Next,  are 
the  flowers  dicecious  or  perfect  ?  Clearly  perfect.  And  as 
the  flower  has  three  stamens,  it  must  belong  to  the  Order 
Iridaoe^,  described  on  page  132.  The  Genus  is  at  once  seen 
to  be  Iris,  and  as  only  one  Species  is  mentioned,  it  is  pro- 
bably the  one  we  have  in  hand — Iris  versicolor. 

The  Cat-tail  Flag  is  also  manifestly  Endogenous,  from  the 
veining  of  the  leaves.  But  it  is  not  a  Petaloideous  Endogen. 
The  flowers  are  collected  on  a  more  or  less  fleshy  axis  at  the 
top  of  a  scape.  It  therefore  belongs  to  the  Spadiceous 
Division,  in  which  there  are  four  Orders.  The  only  practi- 
cal question  is,  whether  our  plant  belongs  to  Arace/e  or 
Typhace^.  On  the  whole,  Ave  choose  the  latter,  and  find  our 
decision  confirmed  on  reading  the  fuller  account  of  the  two 
Orders  on  pages  123  and  124.  The  Genus  is  immediately 
seen  to  be  Typha,  and  the  Species  latifoLia. 
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These  examples  need  not  be  extended  here ;  but  the  begin- 
ner is  recommended  to  run  down,  in  the  same  manner,  a  few 
plants  whose  names  he  already  knows.  If  successful  in  these 
attempts,  he  will  naturally  acquire  confidence  in  his  deter- 
minations of  plants  previously  unkuovvii  to  liini. 


ISIE'S^ 


J^^AMILIES    OR    ORDERS 


IKCL0DED    IN    THIS    WORK. 


SEEIES  I.     PHANEROGAMS. 
Plants  producing  true  flowers  and  seeds. 

CLASS  I.      DICOTYLEDONS  or  EXOGENS. 

Distinguished  ordii  irily  by  having  net-veined  leaves,  and  the 
parts  of  the  flowers  in  fours  or  fives,  very  rarely  in  sixes.  Wood 
growing  in  rings,  and  surrounded  by  a  true  bark.  Cotyledons  <rf 
the  embryo  mostly  two. 

SUp-CLASS  I.    ANGIOSPERMS. 

Seeds  enclosed  in  an  ovary. 

DIVISION  I.     POLYPETALOUS  EXOGENS. 

Two  distinct  sets  of  Floral  Envelopes.     Paits  of  the  corolla 

separate  from  each  other. 

xi 


Xll  KEY    TO    TEE    OIIDERS. 

A.    i^tagncnM  more  thnn  t^vire  as  many  an  the  pctaiH. 

*  Stamens  hypogynous  (inserted  on  the  receptacle). 
-f-  Pistil  apocai'po^is  (carpels  separate  from  each  other). 

Raxunculace^. — Herbs.     Leaves  generally  decompound 

or  much  dissected.       . .  . .  . .  \.      .  . .         2 

Anonace^.  — Small  trees.      Leaves  entire.      Petals  6,  in  2 

sets.         . .  . ,  . .  . .  . .  . .  . .         6 

MAGNOLTACE.E. — Trees.  Leaves  truncate.  Fruit  resem- 
bling a  cone.      . .  . .  . .  . .  . .  . .         G 

Menispermace^. — Woody    twiners.      Flowers    dioecious. 

Leaves  peltate  near  the  edge.  . .  . .  . .         6 

Erasenia,  in 

Nymph^ace^. — Aquatic.  Leaves  oval,  peltate  ;  the  peti- 
ole attached  to  the  centre.    . .      ^  . ,  ...  . .         8 

Malvace^. — Stamens    monadelphous.     palyx    persistent. 

Ovaries  in  a  ring.  . .  . .  . .  . .  . .       22 

Podophyllum,  in 

BERBERiDACEiE. — Calyx  fugacious.     Leaves  large,  peltate, 

deeply  lobed.     Fruit  a  large  fleshy  berry,  1-celled.         7 


-f-  ■+-  Pistil  syncarpous.     (Stlr/mas,  styles,  placentae,  or  cells, 
more  than  one.) 

Actsea,  in 

ivA^UNCULACE^,     might    be    looked    for    here.       Fruit   a 

many-seeded  berry.     Leaves  compouno^.    . .  . .         2 

Nymph-^ace^. — Aquatics.     Leaves  floating,  large,  deeply 

cordate.^  . .  ....  . .  . .  . .         8 

Sarraceniace.^s. — Bog-plants.     Leaves  pitcher-shaped.  9 

Papaverace-^i:. — Juice  red  or  yellow.       Sepals  2,  caducous.         9 
Capparidace^.— Corolla    cruciform,    but    pod     1-celled. 

Leaves  of  3  leaflets.     . .  . .  14 


\  KEY    TO    THE    ORDERS.  Xlli 

HvPEiiiCACE^.  —  Leaves  transparent-dotted.  Stamens 
\  usually  in  3,  but  sometimes  in  5,  clusters  . .  . .       17 

CiSTACEiE. — Sepals  5,  very  unequal,  or  only  3.      Ovary  1- 

\       celled,  with  3  parietal  placentae IG 

Malv'ace^. — Stamens  monadelphous,  connected  with  the 
bottom  of  the  petals.  Calyx  persistent.  Ovaries 
in  a  ring.  ..  ..  ..  ..  ..         ...       22 

TiLiACE^. — Trees.  Flowers  yellowish,  in  small  hanging 
cymes,  the  peduncle  with  a  leafdike  bract  at- 
tached. . .  . .  . .  .  . .  . .       23 

*  *  Stamens  per Igy nous  (inserted  on  the  calyx), 

Portulaca,  in 

FoRTULACACE^. — Low  herbs,  with  fleshy  leaves.  Sepals 
2,  adhering  to  the  ovary  beneath.  Pod  opening 
by  a  lid.  . .  . .  . .  . ,  . ,  . .       21 

RosACEiE. — Leaves  alternate,  with  stipules.  Fruit  apo- 
carpous, or  a  drupe,  or  a  pome 34 

*  *  *  Stamens  epigynous  (attached  to  the  ovary). 

Nymphsea,  in 

Nymphs ACE.«. — Aquatic.        Leaves    floating.  Flowers 

white,    large,    with    numerous   petals  gradually 

passing  into  stamens.              . .          . .  . .          . ,         8 

It.  Stnmcn$i  not  more  ihnn  twice  as  many  as  the  petals. 

»  Stamens  just  as  many  as  the  petals,  and  one  stamen  in  front  of 
each  petal. 

Berberidace^. — Plant  dull-purple.     Leaves  decompound. 

Anthers  opening  by  uplifting  valves.  . .  . .         7 

PoRTULACACEiE. — Scpals   2.      Styles    3-clcft.        Lea.es  2, 

aeshy ..  ..  ..  .,  ..       21 


XIV  KEY    TO    THE    ORDERS. 

ViTACE^. — Shrubs,  climbing  by  tendrils.      Calyx  minute.       26 

Rhamnace^. — Shrubs,  not  climbing.  ..  .  _.       27 

Lysimachia,  in 

Primulace^,  is  occasionally  polypetalous.  Flowers  yel- 
low, in  axillary  spikes  ;  the  petals  sprinkled  with 
purplish  dots.  . ,  , .  , ,  . .  , ,       81 

*  ♦  Stamens  either  just  as  many  as  the  petals  and  alternate  with 
them,  or  not  of  exactly  the  same  number. 

+-  Corolla  irregular. 

FuMABiACE^. — Corolla  flattened  and  dosed.  Stamens  6.  9 
ViOLACE^. — Corolla  1-spurred.     Stamens  5.      Pod  with  3 

rows  of  seeds  on  the  walls . .     •     . .       15 

BALSAMiNACEiE.— Corolla  1-spurred,  the  spur  with  a  tail. 

Stamens  5.     Pod  bursting  elastically.       . .  , .       25 

PoLYGALACE^.— Lower  petal  keel-shaped,  usually  fringed 

at  the  top.      Anthers  6  or  8,   1 -celled,  opening  at 

the  top.     Pod  2-celled 29 

Legtjminos^. — Corolla  papilionaceous.        Filaments  often 

united.    Ovary  simple,  with  one  parietal  placenta. 

Leaves  compound 30 


Hh  +■  Corolla  regular,  or  nearly  so. 

1.  Calyx  superior  {i.e.,  adherent  to  the  ovary,  wholly  or 
partially). 

(a)  Stamens  perigynous  (inserted  on  the  calyx). 

Crataegus,  ia 

Rosacea. — Shrubs.  Stamens  occasionally  from  5  to  10  only. 
Leaves  alternate,  with  stipules,  Fruit  drupe- 
like, containing  1-5  bony  nutlets.  . ,         . .       34 


KEY    TO    THE    ORDERS.  XV 

SXxiFRAGACE.T.. — Leaves    opposite    or   alternate,    without 

stipules.       Styles  or  stigmas  2  ;  in  one  instance  4. 

Ovary  1 -celled,  with  2  or  3  parietal  placentae.      .  .       41 
HamAmelace^. — Shrubs.     Stamens  8  ;  styles  2.      Flowers 

\    yellow,  in  autumn.      . .  . .  . .  . .  . .       44 

HALORjyGEiE. — Aquatics.     Stamens  4  or  8.      Styles  or  ses- 

'  sile  stigmas  4.  . .  . .  . .  . .  . .       44 

O.VAGRACE^. — Flowers  symmetrical.       Stamens  2,  4,  or  8. 

Stigmas  2  or  4,  or  capitate.  . .  . .  . .       45 

Lythrace^e. — Calyx  apparently  adherent  to,    but   really 

free  from,    the    ovary.      Stameris    10,  in    2  sets. 

Leaves  mostly  who r led.  . .  . .  . .  . .       46 

{b)  Stamens  epigynous  (on  the  ovary,  or  on  a  dish  which  covers  the 
ovary). 

Euonymus,  in 

Celastrace^. — Shrub,  with  4-sided  branchlets,  not  climb- 
ing. Leaves  simple.  Pods  crimson  when  ripe. 
Calyx  not  minute.        ...         ..  ..  ..  ..       27 

Umbellifer^. — Flowers  chiefly  in  compound  umbels. 
Calyx  very  minute.  Stamens  5.  Styles  2.  Fruit 
dry,  2-seeded.  . .  . .  . .  . .  . .       47 

ARALiACEiE. — Umbels  not  compound,  but  sometimes  pan- 
icled.  Stamens  5.  Styles  usually  more  than  2. 
Fruit  berry-like.    .       . .  . .  . .  . .  . .       50 

CoRNACE^. — Flowers  in  cymes  or  heads.  Stamens  4.   Style 

1 ..  ..       51 


2.   Calyx  inferior  {i.e.,  free  from  the  ovary). 

(a)  Stamens  hypogynoas  (on  the  receptacle). 

Crucifer^.  — Petals  4.     Stamens  6,  tetradynauvous.     Pod 

2-celled.  10 


XVI  KEY    TO    THE    ORDERS. 

CiSTACE.^.. — Petals  3.     Sepals  5,    A^ery  unequal  ;   or  only  3. 

Pod  partly  3-celle(l.     . .  . .  .  .  . .  , ,       \q 

Droserace^.— Leaves  radical,  beset  with  reddish  glandu- 
lar hairs.     Flowers  in  a  l-sidcd  raceme 17 

Elodes,  in 

Hypbricace^. — Leaves  with  transparent  dots.     .Stamens  9, 

in  3  clusters       . .  . .  . .  . .  . .  . .        17 

CARYOPHYLLACE.E. — Styles  2-5.  Ovules  in  the  centre  or 
bottom  of  the  cell.  Stem  usually  swollen  at  tne 
joints.     Leaves  opposite.       . .  . .  . .  . .       19 

Linage.^.. — Stamens  5,   united   below.     Pod  10-celled,   10- 

seeded.    . .  •,•-     a  ■  •  •  •  •  •         •  •  •  •       23 

o  — JO 

Geraniace^e. — Stamens  5rl%arpe]s  5,— they  and  the  lower 
parts  of  the  5  styles  attached  to  a  long  beak,  and 
curling  upwards  in  fruit         . .  . .  . .  . .       23 

Oxalidace.e. — Stamens  10.  Pod  5-celled.  Styles  5,  dis- 
tinct.   Leaflets  3,  obcordate,  drooping  at  night-fall.       24 

Ericace^.— Anthers  opening  by  pores  at  the  top,  or  across 
the  top.  Leaves  mostly  evergreen,  sometimes  brown 
beneath  ;  but  in  one  instance  the  whole  plant  is 
white      . .         . .  . .         . .         . .  . .  . .       26 

(6)  Stamens  perigi/noiis  [plainly  attached  to  the  calyx). 

Saxifragace^. — Leaves  opposite  or  alternate,  without 
stipules.  Styles  or  stigmas  2  ;  in  one  instance  4. 
Carpels  fewer  than  the  petals         . .  . .  . .       4] 

Crassulace-^. — Flowers  symmetrical,     Pod  5-anglcd   and 

5-horned  . .  . .  . .  . ,  . .  . ,       43 

Lythraoe^. — Stamens  10,  in  two  sets.  Calyx  enclosing, 
but  really  free  from  the  ovary.  Leaves  mostlj' 
wliorled  . .  . .  . .  . .  . .  , .  , .       45 

(c)  Stamens  attached  to  ajlashy  dish  in  the  bottom  of  the  calyx-tube. 

Anaoardtace^. — Trees,or  shrubg,not  prickly.  Leaves  com- 
pound.    Stigmas  3.     Fruit  a  1 -seeded  drupelet   . .       2^ 


y  KEY    TO    THE    ORDERS.  Xvn 

Celj^strace.e. — Twilling  shrub.  Leaves  simple.  Pods  orange 

when  ripe  . .  . .  . .  . .  . .  . .       27 

SAPiNDACEiE. — Shrubs,  or  trees.  Fruit  2- winged,  and  leaves 
palmately-veined.  Or,  Fruit  an  inflated  3-celled 
pod,  and  leaves  of  3  leaflets.  Styles  2  or  3.         . .       28 

(d)  Stamens  attached  to  the  petals  at  their  very  base. 

aytonia,  in 

.)RTULACACE^. — Sepals  2.     Leaves  fleshy.     Style  3-cleft.       21 

Aquifoliace^. — Shrubs,  with  small  axillary  flowers,  hav- 
ing the  parts  in  fours  or  sixes.  Fruit  a  red  berry- 
like drupe.     Stigma  sessile.     Calyx  minute.         . .       80 


DIVISION.  II.     GAMOPETALOUS  EXOGENS. 

Corolla  with  the  petals  united  together,   in  however  slight  a 
degree. 

A.  I'alyx  ^superior  (ndhefriit  to  the  ovary). 

♦  Stamens  united  by  their  anthers. 

Composite. — Flo-wers  in  heads,  surrounded  by  an  involucre.       57 
LobeliacEjE. — Flowers  not  in  heads.     Corolla  split  down 

one  side.  1i  ■ 

♦  ♦  Stamens  not  united  together  in  any  icay. 
+-  Stamens  inserted  on  the  corolla. 

DirsACE^. — Flowers  in  heads,  surrounded  by  an  involucre. 

Plant  prickly.  57 

Valerianace^. — Flowers  white,  in  clustered  cymes.  Sta- 
mens fewer  than  the  lobes  of  the  corolla.  ...       56 


XV]  11  KEY    TO    THE    ORDERS. 

RuBiACE.*. — Leaves,  when  opposite,  with  stipules  ;  when 
M'horled,  without  stipules.  Flowers,  if  in  heads, 
without  an  involucre. 

CAPRiFOLiACEiE. — Leaves  opposite,   without  stipules  ;  but, 

in  one  genus,  with  appendages  resonbling  stipules.       52 

Hh-i-   Stamens  not  inserted  on  the,  corolla. 

Campanulace.^. — Herbs   with  milky  juicti.     Stamens  as 

•  many  as  the  lobes  of  the  corolla.      . .  . .  . .       75 

Ebicace^.  —  Chiefly    shrubby  plants.     St.imeus    twice  as 

many  as  the  lobes  of  the  corolla.      . .         . .         . .       76 

B.  Calyx  inferior  (free  from  the  ovary). 

*  Stamens  more  than  the  lobes  of  the  corolla. 

Leguminos.'E. — Ovary  1-celled,  with  1  parietal  placenta.  Sta- 
mens mostly  diadelphous.      ..         ..         ..         ..       30 

Adlumia,  in 

Fumabiace^. — Plant  climbing.     Corolla  2- spurred.  ..         9 

Maivace^. — Filaments  monadelphous.     Carpels  in  a  ring.       22 

Ericaceae. — Chiefly  shrubby  plants,  Math  simple  entire 
leaves.  Stamens  twice  as  many  as  the  iobes  of  the 
corolla.    . .  . .         . .  . .  . .         . .         . .       76 

Polygalace^. — Anthers  6  or  8,  1-celled,  opening  at  the 
top.  Pod  2-celled.  Flowers  irregular;  lower  petal 
keel-shaped,  and  usually  fringed  at  the  top.  . .       29 

Oxaliuace^, — Stamens  10,  5  of  them  longer.  Styles  5, 
distinct.  Leaflets  3,  obcordate,  drooping  at  night- 
fall  24 

♦  *  Stamens  j list  as  many  as  the  lobes  of  the  corolla,  one  in  front 
of  each  lobe. 

Primulace^. — stamens  on  the  corolla.      Ovary    1-celled, 

with  a  free  central  placenta  rising  from  the  base.       81 


KEY   TO    THE    ORDERS..  XIX 

*  ♦  ♦  Stamens  just  as  many  as  the  lobes  of  the  corolla,  inserted  on 
Us  tube  alternately  with  its  lobes. 

-t- Ovaries  2,  separate. 

Apocynace^. — Plants  with  milky  juice.  Anthers  coijverg- 
iug  round  the  stigmas,  but  not  adherent  to  them. 
Filaments  distinct.      . .         . .  . .  . .         . .       99 

AsCLEPiADACE^. — Plants  with  milky  juice.  Anthers  ad- 
hering to  the  stigmas.  Filaments  monadelphous. 
Flowers  in  umbels.       . .  . .  . .  . .  . .     100 

Hh-i-  Ovary  ^-lobed  around  the  base  of  the  style. 
Mentha,  in 
Labiat.e. — Stamens  4.     Leaves  opposite,  aromatic.  ..       89 

BoRiiAGiNACE^. — Stamens  5.     Leaves  alternate 93 

+--i-^-  Ovary  1- celled  ;  the  seeds  on  the  walls. 

Hydropiiyllace^]. — Stamens   5,  exserted.     Style  2-cleft. 

Leaves  lobed  and  cut-toothed.  . .  . .  . .       95 

Gejstianace^. — Leaves  entire  and  opposite ;  or  (in  Men- 

yanthes)  of  3  leaflets.  . .  98 

+--t-4--i-0?'ar2/  with  2  or  more  cells. 

Aquifgltace^. — Shrubs.       Corolla    almost    polypetalous. 

Calyx    minute.     Fruit    a    red    berry-like   drupe. 

Parts  of  the  flower  cliiefly  in  fours  or  sixes.  . .       80 

Plantaginace^. — Stamens  4.     Pod  2-celled.     Flowers  in 

a  close  spike.     . .         . .         , .         . .         . .         . .       80 

Verbascum,  in 

Scrophulariaceje. — Corolla  nearly  regular.  Flowers  in  a 
long  terminal  spike.  Stamens  5  ;  the  filaments, 
or  some  of  them,  woolly.        . .         . .         . .  . .       84 

PoLEMOXiACEiE. — Style  3-cleft.  Corolla  salver-shaped, 
with  a  long  tube.  Pod  3-celied,  few-seeded  ;  seeds 
small . .         96 


XX  KEY    TO    THE    ORDERg. 

Con VOLVULACE.E.— Style  2-cleft.  Pod  2-celled,  generally 
4-seedeJ  ;  seeds  large.  Chiefly  twining  or  trailing 
plants.    . .  . .  . .  . .  . .  . ,  . .       96 

Solan ACE^. — Style  single.  Pod  or  berry  2-celled,  many- 
seeded.    ..         ..  ..         ..         ..         ...         ..       97 

*  *  *  *  Stamens  fewer  than  the  lobes  of  the  corolla;  the  corolla 
mostly  irregular  or  2-lipped. 

Labiate. — Ovary  4-lobed  around  the  base  of  the  style. 
Stamens  4  and  didynamous,  or  occasionally  only  2 
with  anthers.     Stem  square.  . .         ...         . .       89 

Verbenace^. — Ovary  4-celled,  but  not  lobed  ;  the  style 
rising  from  the  apex.  Or,  Ovary  1 -celled  aud  1- 
seeded.     Stamens  didynamous.        . .         . .  . .       88 

Lentibitlace^. — Aquatics.     Stamens  2.     Ovary   1 -celled, 

with  a  free  central  placenta.  . .  . .  . .       83 

Okobanchace^. — Parasitic  herbs,  without  green  foliage. 
Ovary  1 -celled,  with  many  seeds  on  the  walls.  Sta- 
mens didynamous . .         . .       83 

SCROPHULARIACE.E. — Ovary  2-celled,  with  many  seeds.  Sta- 
mens didynamous,  or  only  2.  ,.  ..  .       84 


DIVISION  III.     APETALOUS  EXOGENS. 

Corolla  vand  sometimes  calyx  also)  wanting. 

A.  Flo^vers  not  in  Catkins. 

*  Cahjx  superior  {i.e.  adherent  to  the  ovarij), 

Saxifragaceje. — Small,  smooth  herbs,  with  inconspicuous 
greenish-yellow  flowers.  Stamens  twice  as  many 
as  the  calyx-lobes,  on  a  conspicuous  disk.         . .       41 


KEY    TO    THE    OKDERS.  XXl 

HALOEAGEiE. — Aquatics.  Leaves  finely  dissected.   Stamens 

4  or  8.     Ovary  4-lobed.  . .  . .  . .  . .       44 

Onageace^, — Herbs,   in  ditches.     Stamens  4.      Ovary  4- 

celled,  4-sided.  . .  . .  . .  . ,  . .  . .       45 

Aristolochiace^.  —  Calyx   3-lobed,    dull   purple   inside. 

Ovary   6-celled.  ..  . .'  101 

Santalace^e. — Low  plants  with  greenish-white  flowers  in 
terminal  clusters.  Calyx-tube  prolonged,  and  form- 
ing a  neck  to  the  1-celled  nut-like  fruit.      . .  . .      108 

EL^AGNACEiE. — Shrubs  with  scurfy  leaves.  Flowers  dioe- 
cious. Calyji  4-parted,  in  the  fertile  flowers  appar- 
ently adherent  to  the  ovary,  and  becoming  fleshy 
in  fruit.  107 

#  *  Cahjx  inferior  {plainly  free  from  the  ovary). 
■^Ovaries  more  than  one  and  separate  from  each  other, 

Ranunculace^, — Calyx  present,  coloured  and  petal-like. 

Achenes  containing  several  seeds,  or  only  one.      . ,     "^'2 

RuTACE^. — Prickly  shrubs,  with  compound  transparent- 
dotted  leaves,  and  dioecious  flowers.  . .  . ,       25 

-f-HhOvan/  only  one,  hut  with  more  than  one  cell. 

Crassulace.e. — Herbs,  in  wet  places.     Pod  5-celled  and  5- 

horned,   ,  .  . .  . .  . .  . .  , .  .         43 

Phytolaccace^. — Herbs.  Ovary  10-celled  and  10-seeded.     102 

EuPHORBiACE^. — Herbs.  Ovary  3-celled,  3-lobed,  protruded 

on  a  long  pedicel.  Juice  milky.         . .  . .  . ,     108 

Sapindace.e. — Trees.  Ovary  2-celled  and  2-lobed.  Fruit 
two  1 -seeded  samaras  joined  together.  Flowers 
polygamous.       . .  . .  . .  . .  , .  . .       28 

RiiA MNACE.^^. — Shrubs.  Ovary  3-celled  and  3-seeded;  foi-m- 

ing  a  Ijerry.        . .  . .  . .  . .  . .  . .       27 


KEY    TO    THE    ORDERS. 


UiiTioACE^. — Trees.     Leaves  simple.     Ovary  2-cellefl,  hut 
fruit  a  l-seeded  samara  wiuged  all  round.   Stigmas 


Ovary  only  one,  l-celled  and  l-seeded. 


110 


PoLYGOXACE^. — Herbs.     Stipules    sheathing  the   stem  at 

the  nodes.  . .  . .  . .  , .  . .  . .      104 

Urticace^. — Herbs.  Stigma  one.  FloAvers  monoecious  or 
dioecious,  in  spikes  or  racemes.  No  chaff-like  bracts 
among  the  flowers.  Or,  stigmas  2  ;  leaves  pal- 
mately-compound.        ..  ..  ..  ..  ..110 

AMAIlAN^'ACE^. — Herbs.     Flowers  greenish  or  reddish,  in 

spikes,  with  chaff-like  bracts  interspersed.  Stigmas  2.     103 

Chenopodiage^. — Herbs.     Flowers   greenish,    in    spikes. 

No  chaff-like  bracts.     Stigmas  2.       . .  . .  . .     102 

OLEACEiE. — Trees.     Leaves  pinnatehj-compound.     Fruit  a  1- 

seeded  samara.  ..  ..  ..  ..  ..101 

Urticace^. — Trees.  Leaves  simple.  Fruit  a  l-seeded  sa- 
mara winged  all  round.  .,  ..  ..  ..110 

Laurace^. — Trees.  Flowers  dioecious.  Sepals  6,  petal- 
like.    Stamens  9,  opening  by  uplifting  valves.      . .      107 

Tiiymeleace^. — Shrubs  Math  leather-like  bark,  and  jointed 
branchlets.  Flowers  perfect,  preceding  the  leaves. 
Style  thread-like 107 

JB.  Flowers  iu  ca^kin«i> 

*  Sterile  or  staminate  flotoers  only  in  catHns. 

Juglandace^, — Trees  with  pinnate  leaves.     Fruit  a  nut 

with  a  husk.      . .  . .  . .  . .  . .  . .     112 

CUPULIFEB^. — Trees  with  simple  leaves.  Frnit  one  or 
more  nuts  surrounded  by  an  involucre  which 
forms  a  scaly  cup  or  bur.        ..  ..  ..         ..113 
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*  *  Both  sterile  and  fertile  flowers  in  catkins,  or  catkin-like  heads. 

S-VLicACEiE. — Shrubs  or  low  trees.  Ovary  1 -celled,  many- 
seeded  ;  seeds  tufted  with  down  at  one  end.         , ,      11 7 

Platanace^. — Large  trees.     Stipides  sheathing  the  branch- 

lets.     The  flowers  in  heads.  . .  . .  . .     Ill 

Myeicace^, — Shrubs  with  resinous-dotted,  usually  fra- 
grant, leaves.  Fertile  flowers  one  under  each 
scale.     Nutlets  usually  coated  with  waxy  grains.       116 

Betulace-^. — Trees  or  shrubs.  Fertile  flowers  2  or  3  under 
each  scale  of  the  catlcin.  Stigmas  2,  long  and 
slender.  ..  ..  ..    '      ..  ..  ,.  ..116 

SUB-CLASS  II.     GYMNOSPERMS. 

Ovules  and  seeds  naked,  on  the  inner  face  of  an  open  scnle  ; 
or,  in  Taxus,  without  any  scale,  but  surrounded  by  a  ring-like 
disk  which  becomes  red  and  berry-like  in  fruit. 

CoMFERiE. — Trees  or  shrubs,  with  resinous  juice,  and 
mostly  awl-shaped  or  needle-shaped  leaves.  Fruit 
a  cone,  or  occasionally  berry-like.   ...  .  . .     120 


CLASS  II.     ENDOGENS  or  MONOCOTYLEDONS. 

Distinguished  ordinarily  by  having  straight-veined  leaves 
(though  occasionally  net-veine<l  ones),  and  the  parts  of  the  flow- 
ers in  threes,  never  in  fives.  Wood  never  forming  rings,  but  in- 
terspersed in  separate  bundles  throughout  the  stem.  Cotyledon 
only  one. 

DIVISION  I.     SPADICEOUS  ENDOGENS. 

Flowers  collected  on  a  spadix,  with  or  without  a  spathe  or 
sheathing  bract.     Leaves  sometimes  n^t-veined. 


XXIV  KEY    TO    THE    ORDERS. 

Akace^. — Herb&-(either  flag-like  marsh  plants,  or  terres- 
trial,) with  pungent  juice,  and  simple  or  compound 
leaves,  these  some-times  net-veined.  Spadix  usu- 
ally (but  not  always)  accompanied  by  a  spatlie. 
Flowers  either  without  a  perianth  of  any  kind,  or 
with  4-6  sepals.  K3 

Typhace^. — Aquatic  or  marsh  plants,  with  linear  straight- 
veined  leaves  erect  or  floating,  and  monoecious 
flowers.  Heads  of  flowers  cylindrical  or  globular, 
no  spathe,  and  no  floral  envelopes.  ..  ..  ..      134 

Lemnace^e. — Small  aquatics,  freely  floating  about.         . .     124 

Naiadace^. — Immersed  aquatics.  Stems  brandling  and 
leafy.  Flowers  perfect,  in  spikes,  generally  on  the 
surface 125 


DIVISION  II.     PETALOIDEOUS  ENDOGENS. 

Flowers  not  collected  on  a  spadix,  furnished  with  a  corolla- 
like, or  occasionally  herbaceous,  perianth. 

A.  Fevinuth  $iup(>rior  (adherent  fo  the  ovary). 

*  Flowers  dioecious  or  polygamous,  regular. 

Hydrocharidace^. — Aquatics.      Pistillate  flowers  only 

above  water  ;  perianth  of  6  pieces.  . .  . .        ...      127 

DioscoREACE^. — Twiners,  from  knotted  rootstocks.   Leaves 

heart-shaped,  net- veined.    Pod  with  3  large  wings.     133 

*  *  Flowers  perfect. 

OrchidacKvE.— Stamens  1  or  2,  gynandrous.   Flowers  irreg- 
ular  121 

Iridace^. — stamens  3.  132 
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IB.  Pcriautli  inferior  (free  Iroiu  the  ornry). 

Alismace^. — Pistil  apocarpous;  carpels  in  a  ring  or  head, 

leaves  with  distinct  petiole  and  blade.        ...  . .      126 

Smilace^. — Climbing  plants,  with  alternate  ribbed  and  net- 
veined  petioled  leaves.     Flowers  dioecious.  . .      133 

Triglochin,  in 

Alismace^. — Rush-like  marsh  herbs.  Flowers  in  a  spike 
or  raceme.  Carpels  when  ripe  splitting  away  from 
a  persistent  axis.  . .  . .  . .  . .  . .      126 

Liltace^. — Perianth  of  similar  divisions  or  lobes,  mostly  6, 
but  in  one  case  4.  One  stamen  in  front  of  each 
division,  the  stamens  similar.  ..  ..  ..      134 

Trillium,  in 

Liliace^. — Perianth  of  3  green  sepals  and  three  coloured 

petals.     ..  ..  ..  ..  ..  134 

PoNTKDERiACEiE. — Stamens  6,  3  long  and  3  short.  Perianth 

(blue)  tubular,   of  6   lobes.     Aquatics.      . .  . .     138 

JuNCACE^. — Perianth  glumaceous,  of  similar  pieces.         ..     137 
Eriocaulonace^. — In  shallow  water.     Flowers  in  a  small 

woolly  head,   at  the  summit  of  a  7-angled   scape. 

Leaves  in  a  tuft  at  the  base.         . ,  . ,  . .     139 


DIVISION  III.     GLUMACEOUS  ENDOGENS. 

Flowers  without  a  truo  perianth,  but  subtended  by  thin  scales 
called  glumes. 


Cyperacea\ — Sheaths  of  the  leaves  not  split.         ..  ..     139 

Gramine^. — Sheaths  of  the  leaves  split  on  the  side  away 

from  the  blade.  142 
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SERIES  II.     CRYPTOGAMS. 

Plants  without  stamens  and  pistils,  reproducing  themselves  by 
spores  instead  of  seeds. 

CLASS  III.     ACROGENS. 

Stems  containing  vascular  as  well  as  cellular  tissue. 

FiLTCES. — Spores  produced  on  the  fronds 154 

Equisetace^. — Spores  produced  on  the  under  side  of  the 

shield-shaped  scales  of  a  terminal  spike  or  cone.  . .  160 
Lyccfodiace^. — Spore-cases  produced  in  the  axils  of  the 

simple  leaves  or  bracts . .         . .     IGl 


THE  COMMONLY  OCCURRI]NtG 


WILD  PLANTS  OF  CANADA, 


AND  MORE  ESPECIALLY  OF  ONTABIO. 


SERIES  I. 

FLOWERING    OR    PHANEEOG'AMOUS 
PLANTS. 

Plants  producing  Flowers  (that  is  to  say,  Stamens 
and  Pistils,  and  usually  Floral  Envelopes  of  some 
kind),  and  Seeds  containing  an  Embryo. 

Class  I.     EXOGENS  or  DICOTYLE'DONS. 

(See  Sections  57-60,  Part  L,  tor  characters  of 
Cass.) 

Subclass  I.     AN'GIOSPERMS. 
Seeds  enclosed  in  a  pericarp. 

Division  L     POLYPET'ALOUS   EXOGENS. 

Plants  with  flowers  having  both  calyx  and  corolla,  the 
latter  consisting  of  petals  entirely  separate  from  each 
other. 
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Order  I.  RANUNOULA'CEiB.  (Crowfoot  Family.) 
Herbs  or  woody  climbers,  with  an  acrid  colourless  juice. 
Parts  of  the  flower  separate  from  each  other.  Corolla  some- 
times wanting.  Stannous  numerous.  Pistil  (with  one  or 
two  exceptions)  apocarpous.  Fruit  an  achene,  follicle,  or 
berry.  Leaves  exstipulate,  with  the  blades  usually  dissect- 
ed, and  petioles  spreading  at  the  base. 

Synopsis  ol  Ihc  Oenera. 

1.  Clematis.    Real  petals  none  or  stamen-like.    Coloured  sepals  4  or  moie, 

va'.vate  in  the  bud.  Fruit  an  achene,  with  the  long^  and  featherj'  style 
attached.  Leaves  all  opposite.  Plant  climbing  by  the  bending  of  the 
])etioles. 

2,  A:ienio'iie.   Petals  none  or  stamen-like.    Coloured  (white)  sepals  imbricat- 

ed in  the  bud.  Achenes  many,  in  a  head,  pointed  or  tailed,  not  ribbed. 
Stem-leaves  opposite  or  whorle  J,  forminj  an  involucre  remote  from,  the 
Jlower. 

3  Il«iJ«t'i€n.     Petals    none.       Coloured  sepals   iB-9,    whitish  or    bluish. 

Achenes  many,  not  ribbed.  Leaves  all  i-adical.  A  n  involucre  of  3  leaves 
close  to  the  jlower,  and  liable  to  be  mistaken  for  a  calyx. 

4.  TliallC'Iriiiii.      Petals    none.      Coloured   sepals   4    or   more,   greenish. 

Achenes  several,  angled  or  grooved.  No  involucre.  Stem-leaves 
alternate,  decompound.  Flowers  in  panicles  or  corymbg,  mostly 
dice  jiou:^.  •  '- 

5.  Kaujir/cnhi'*.    Sepals  5,  deciduous.     Petals  generally  5,  each  )5^ith  a  pit 

or  little  scale  on  the  inside  of  the  claw.  Achenes  manj%  in  heads,  short- 
pointed.  Stem-lea'  es  alternate.  Flowers  solitary  or  corymbed,  mostly 
yellow,  rarely  white. 

6.  <'H'/£ha.    Petals  none.    Yellow  sepals  5-9.     Fruit  a  many-seeded  follicle. 

Leaves  large,  glabrous,  heart-shaped  or  kidney  shaped,  mostly  crenate. 
Stem  hollow  and  furrowed. 

7.  Cop'Sis.    Sepals  5-7,  white,  deciduous.    Petals  5-7,  yellow,  with  slender 

claws,  and  somewhat  tub  lar  at  the  apex.  Carpels  3-7,  on  slender 
stalks.  Fruit  a  follicle.  Fiowers  on  naked  scapes.  Leaves  radical, 
Bhining,  divided  into  three  wedge-shaped  leaflets,  sharply  toothed.  Root 
fibrous,  golden  yellow. 
g.  Aqiii'.e'sia.  Sepals  5,  coloured.  Petals  5,  eacft  a  ZoJi// AoZZotr  spjtr.  Car- 
pels 5.  Fol'icles  erect,  many-seeded.  Flowers  very  showj^,  terminating 
the  branches.     Leaves  decompound. 

9.  A«::ap'a.    Sepals  4-5,  caducous.     Petals  4-10,  with  slender  claws.    Stamens 

many,  with  long  filaments.  Fruit  a  many-seeded  berry.  Flowers  in  a 
short  thick  raceme.     Leaves  decompound,  leaflets  sharply  toothed. 

10.  Cisiiii'if'usa.    Sepals  4-5,  caducous.    Petals  several  small,  two-horned 

at  the  apex.  Carpels  1-8,  becoming  pods.  Flowers  in  long  plume-like 
racemes. 
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1.  CI^EM'ATIS.     ViBGiN's   Bower. 

0.  Virginia'na.  (Common  Virgin's  Bower.)  A  woody- 
stemmed  cliinljer.  Flowers  in  panicled  clusters,  often  dioecious, 
white.  Leaves  of  3  ovate  leaflets,  which  are  cut  or  lobed.  Fea- 
thery tails  of  the  achenes  very  conspicuous  iu  the  autumn. 
— Along  streams  and  in  swamps. 

2.  A3«EMO']VE.     Anem'ONY. 

1.  A.  cylin'drica.  {LoNq_^RUiTED  A. )  Carpels  very  numer- 
ous, in  an  oblong  woolly  head  about  an  inch  long.  Peduncles 
2-6,  long,  upright,  leafless.  Stem-leaves  in  a  whorl,  twice  or 
thrice  as  many  as  the  peduncles,  long -'petiole  d.  Sepals  5,  green- 
ish-white. Plant  about  2  feet  high,  clothed  with  silky  hairs. 
— Dry  woods. 

2.  A.  Pennsylva'nica.  (Pennsylvanian  A.)  Carpels  fewer 
and  the  head  not  woolly,  but  pubescent  and  spherical.  Stem- 
leaves  sessile,  primary  ones  3  in  a  whorl,  but  only  a  pair  of  small- 
er ones  on  each  side  of  the  flowering  branches.  Radical  leaves 
5-7  parted.  Sepals  5,  obovate,  large  and  white.  Plant  hairy, 
scarceljta  foot  high. — Low  meadows. 

3.  A.  nemoro'sa.  (Wood  A.  Wind-flower.)  Plant  not 
more  than  6  inches  high,  nearly  smooth,  one-flowered.  Stem- 
leaves  in  a  whorl  of  3,  long-petioled,  3-5  parted.  Sepals  4-7, 
oval,  ^liite,  or  often  purplish  on  the  back. — Moist  places. 

3.  HEPAT'ICA.    Liver-Leaf.     PIepatica. 

H.  acutil'oba.  (Sharp-lobed  H.)  Leaves  with  3  (sometimes 
5)  acute  lobes,  appearing  after  the  flowers.  Petioles  silky-hairy. 
—Woods  in  spring. 

4.  THAL.ICTRUM.     Meadow-Eue. 

1.  T.  anemonoi'des.  (Rue-Anemony.)  Stem  low.  Stem- 
leaves  all  in  a  whorl  at  the  top.  Roots  tuberous.  Flowers  several 
in  an  umbel,  by  which  character  this  plant  is  easily  distinguislied 
from  the  Wood-Anemony,- which  it  otherwise  resembles. — South- 
westward,  in  spring. 

2.  T.  dioi'cum.  (Early  M.)  Stem  smooth,  pale  and  glau- 
cous, 1-2  feet  high.     Flowers  dioicioics,  in  ample  panicles,  purplish 
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or  gfeenish  ;  the  yellow  anthers  drooping  and  very  conspicuous. 
Lea^'cs  alternate,  decompound  ;  leaflets  with  5-7  rounded  lobes. 
—Woods. 

3.  T.  Cornu'ti.  (Tall  M.)  Stem  smooth  or  nearly  so,  2-6 
feet  high.  Leai'e.s  sessile ;  leaflets  very  much  like  No.  2.  Flowers 
white,  in  compound  panicles;  anthers  not  drooping;  filaments 
club-shaped. — Low  wet  meadows,  and  along  streams. 

5.  R.\WU]V'CUI.US.     Cbowfoot.    Buttekcup. 

1.  R.  aqua'tilis.  (White  Water-Crowfoot.)  Folia (je  under 
water,  filiform.  Flowers  white,  floating,  each  petal  with  a  little 
pit  on  the  inside  of  the  claw. 

2.  R.  multif  idus.  (Yellow  Water-Crowfoot.)  Like  No. 
1,  but  larger,  and  with  yellow  flowers. — Ponds  and  ditches. 

3.  R.  Flam'mula,  var.  reptans.  (Cr  -^ing  Spearwort.) 
Stem  reclining,  rooting  at  the  joints,  onltf  3-6  inches  lonrj. 
Leaves  linear,  entire,  remote.  Floweis  yellow,  ^  of  an  inch 
broad. — Sandy  and  gravelly  shores  of  ponds  and  rivers. 

4.  R.  aborti'vus.  (Small-flower^  C.)  Petals  shorter  than 
the  reflexed  calyx.  Stem  erect,  verij  smooth,  slender.  Radical 
leaves  roundish,  crenate,  petiolate  ;  s^em-leaves  3-5  parted,  ses- 
sile. Carpels  in  a  globular  head,  each  with  a  minute  ^curved 
beak. — Shady  hill-sides  and  wet  pastures.  ^P 

5.  R.  scelera'tus.     (Cursed    C.)     Petals    about    the    same* 
length    as   the   calyx.      Stem   thick,    hollow,    smooth.     Radical 
leaves  3-lobed  ;  stem-leaves  3-parted,  uppermost  almost  sessile. 
Head  of  carpels  oblong. — Wet  ditches. 

6.  R.  recurva'tus.  (Hooked  C.)  Petals  shorter  than  the 
reflexed  calyx.  Stem  hirsute,  with  stiff  spreading  hairs.  Radical 
and  cauline  leaves  about  alike,  long-petioled.  Head  of  carpels 
globular,  each  with  a  long  recurved  beak. — Woods. 

7.  R.  Pennsylva'nicus.  (Bristly  C.)  Petals  not  longer 
than  tlie  culyx.  Stem  hirsute.  Leaves  ternately  divided,  divisions 
oi  the  leaves  stalked,  unequally  S-cleft.  Head  of  carpels  oblong, 
vifh  straight  beaks,  and  so  easily  distinguished  from  No.  6. — Wet 
places. 
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8.  R.  re'peilS.  (CiiKKPixa  C.)  Petals  much  longer  than  the 
calyx.  Eaiiy-iiowei-iug  steins  ascending,  putting  forth  long  runnen, 
duriny  tJie  summer.  leaves  ternate,  divisions  generally  stalked, 
petioles  hairy.     Peilunules  furrowed. — Wet  places. 

0.  E.  bulbo'sus.  (Bulbous  C.  Bdttebcup.)  Petals  much 
longer  thai  the  calyx,  i:^ tem  erect,  from  a  bulb- like  base.  Flow- 
ers an  inch  bi'oad,  on  jurrowed  peduncles. — Pastures.  Rather 
rare. 

10.  R.  a'cris.  (Tall  C.  Buttercup.)  Much  taller  tlrna 
N ).  9.  Petals  much  longer  than  the  calyx.  Stem  upright,  no 
bulb  at  the  base.     Peduncles  )wt  farrowed. 

G.  CAI.'TIIA.      MAnsrr-MAElGOLD. 

C  pallistris.  (Maksii-Mariooli).)  Stem  about  a  foot 
high,  hollow,  round,  forking,  very  glabrous.  Flowers  golden 
yellow,  1-h^  inches  broad. — Swamps  and  wet  meadows;  a  very 
conspicuous  pknt  in  early  spring. 

7.   COP'TIS.      GOLBTHBEAB. 

C.  trifolia.  (Three-lea veb  Goldthueat>.)  Low  and  stem- 
less.  Scapes  1-flowered,  with  a  single  bract  above  the  middle. 
Petals  much  smaller  than  the  sepals. — On  logs  and  about  stumps 
in  cedar-swamps. 

8.  AaX^'II-I^'GSIA.     COLTJMBINE.- 

A.  Canadensis.  (Wild  Columbine.)  Stem  branching,  a 
foot  or  more  in  height,  smooth.  Leaves  decompound  ;  leaflets  in 
threes.  Flowers  nodding,  scaHet  outside,  yellow  within. — Rocky 
woods  and  thickets. 

9.  ACT.IS'A.    Banebekry. 

1.  A.  spica'ta.  (RsdB.)  Raceme  shorty  breadth  and  length 
being  about   the   same.     Pedicels   slender.     Berries  red. — Rich 

WC-'jd:^. 

2.  A.  alba.  (White  B.)  Raceme  lon;jer  than  broad.  Pedi- 
cels thickened  in  fruit,  cherry lioloHrwL  Bcrri&n  white. — Sams 
localities  as  ^s^^o-  1. 
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10.  CIMICIF'UGA.     BUGEAXE. 

C.  racemo'sa.  (Black  Snakeroot.)  Stem  3-6  feet  high. 
Resembling  a  tall  Actaea,  but  easily  tlistinguished  by  its  plume- 
like raceme  of  white  flowers. — Along  Lake  Erie. 

Order  II.    MAGl^OLIA'CE^.   (Magnolia  Family.) 

Trees  or  shrubs,  with  alternate  entire  or  lobed  (not  ser- 
rate) leaves.  Sepals  3,  coloured,  deciduous.  Petals  6-9,  de- 
ciduous. Stamens  hypogynous,  indefinite,  separate  ;  anthers 
adnatQ.  Carpels  numerous,  in  many  rows  on  an  elongated 
receptacle.     Fruit  resembling  a  cone. 

1.   LIRIODEiV'DRON.     TuliP-Treb. 

The  only  Canadian  species  is 

L.  Tulipif'era.  A  large  and  stately  ^i:ee,  growing  to  a  great 
height  in  many  parts  of  the  western  peninsula  of  Ontario. 
Leaves  large,  truncate,  or  with  a  shallow  notch  at  the  end. 
Flowers  large>  showy,  solitary  ;  petals  greenish-yellow,  marked 
with  orange.  Fruit  a  dry  cone,  which,  at  maturity,  separates 
into  dry  indehisceut  fruits,  like  samaras. 

Order  III.     AT^OITA'CE^.    (Custard- Apple  Family.) 

Trees  or  shrubs,  with  alternate  and  entire  leaves,  and  soli- 
tary, axillary,  perfect,  hypogynous  flowers.  Sepals  3.  Pefa^s 
6s  in  2  sets,  deciduous.  Stamena  numerous.  Cai-pels  few 
or  many,  fleshy  in  fruit. 

1.  ASI^I'^IiVA.    North  Amkbican  Papaw. 

The  only  Canadian  species  is 

A.  triloba.  (Common  Papaw.)  Found  only  in  tlie  Niagara 
Peninsula.  A  small  tree,  not  unlike  a  young  beech  in  appear- 
ance, and  forming  thickets  near  Queenstou  Heights.  Flowers 
purple,  appearing  before  the  leaves ;  the  3  outer  petals  much 
larger  than  the  3  inner  ones.     Fruit  2  to  3  inches  long,  edible. 

Order  IV.    MENISPERMA'CE^.   (:Moo.xseed  Family.) 

Woody  twiners,  with  peltate  alternate  leaves  and  small 
dioecious  flowers.     Sepals  and  petals  yellowish- white,  usually 
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^  i)  of  each,  the  petals  in  front  of  the  sepals.  Stamens  nu- 
merous. Fruit  a  drupe,  in  appearance  something  like  a  small 
grape,  with  moon-shaped  seeds. 

1.   MSXISPER'MUM.     MOOKSEED. 

Tlie  only  Canadian  species  is 

M.  Canadense,  (Canadian  Moonseed.)  A  twining;  plant, 
found,  though  not  abundantly,  in  low  grounds  in  rich  woods.  It 
may  be  pretty  easily  recoi^nized  by  its  usually  7-angled  thin 
leaves,  wliicii  are    pclfnie  near  the  edge.     Fruit  bluish-black. 

OiiDER  V.     BERBERIDA'CE^.     (Barberry  Family.) 

Herbs  (or  shrubs),  with  alternate,  petiolate,  divided 
leaves.  Sepals  and  petals  in  fours,  sixes,  or  eights  (except 
in  the  genus  Podophyllum),  with  the  petals  in  front  of  the 
sepals.  Stamens  (except  in  Podophyllum)  as  many  as  the 
petals,  one  before  each.  Anthers  usually  opening  by  a  valve 
at  the  top.     Fruit  berry-like. 

1.  CAUIiOPHYL'LUM.    Blue  Cohosh. 

C.  thalictroi'des.  (Blue  Cohosh.)  Plant  1-2  feet  high, 
very  glaucous  and  dall  purple  when  young.  Flowers  yellowish- 
green,  in  a  terminal  small  raceme,  appearing  in  spring  before  the 
decomjyouTid  leaves  are  developed.  Sepals  6,  with  3  little  bract- 
lets  at  their  base.  Petals  6,  thick  and  somewhat  kidney-shaped, 
much  smaller  than  the  sepals.  Stamens  G,  one  Ijefoie  each  petal. 
Ovary  bursting  soon  after  the  flowering,  aiul  leaving  the  2  drupe- 
like seeds  naked  on  their  rather  thick  stalks.  Fruit  bluish,  ^  of 
an  inch  across. — Rich  woods. 

2.  PODOPIIYL'LUM-    May-Apple.     Mandrake. 

P.  peltatum.  Stem  about  1  foot  high.  Flowerless  stems 
with  one  large  7-9  lobed  umbrella-like  leaf,  peltate  in  tiie  centre  ; 
the  flowering  ones  with  two  leaves,  peltate  near  the  edge,  the 
flower  nodding  from  the  fork.  Sepals  6,  caducous.  Petals  6-9, 
large  and  white.  Stamens  12-18.  Fruit  large,  oval,  yellowish, 
not  poisonous. — Found  in  patches  in  rich  woods.  The  leaves  and 
roots  are  poisonous. 


8  COMMON  CANADIAN  WILIX  PLANTS. 

Order  VI.    NYMPHS A'CE^.   (Watep.-Lily  Family.) 

Aquatic  herbs  with  cordate  or  peltate,  usually  floating, 
leaves.  Floatiii.14  flowers  on  long  immersed  peduncles. 
Petals  and  stamens  generally  numerous. 

1.  Brnsr'nia.    Sepals  and  petals  each  3  (occasionally  4).    Stamens  12-2#, 

Leaves  oval,  peltate. 

2.  IVj'i»i»!aa!''a.    Sepals  4-6.    Petals  nuniftrous,   white,  imbricated  in  mariy 

rows,    ffiadually    passing    into    staniens,    hypogynous    or   epijjynoiis^ 
Staiiiens  epij;ynous.     Sti;,'iiia8  radiating  as  in  a  Poppy-head. 

3.  IVei'i>!iar.    Sepals    5-6,    yellow.    Petals    many,   small   and   staiuen^Iike. 

Stamens  under  tlie  ovaiy. 

1.  BRASE'NIA.    Water-Shield. 

B.  palta'ta.  Stems  and  under  surface  of  the  leaves  coated 
^~lth  jelly.  Lftaves  oval,  2  inches  across,  peltate.  Flowers 
small,  purplish. — Ponds  and  slow-flowing  streams. 

a.  i«Y3IPlliE'A.    Water-Lu.t. 

1.  N.  odara'ta.  {Sweet-scentlix  Water-Lilt.)  Leaves 
©i'bicular,  cleft  at  the  base  to  the  petiole,  5-9^  inches  wide,  often 
crimson  underneath.  Flower  very  sweet-scented.  Ponds  and  slow 
streams. 

2.  ir»  tubsro'sa.  (Tuber-beartxg  W.)  Leaves  larger  and 
more  prominently  ribbed  than  in  No.  1,  reniform-orbicular,  green 
on.  both  sides.  Flower  not  at  all,  or  only  slightly,  i?wcet-sceuted. 
Kootstocks  producing  tubers,  which  come  off  spontaneously. — 
Mostly  in  slow  waters  opening  into  Lake  Ontai'io. 

•?.    ]VUPH\I1.      YliLLOW   POND-LILY. 

1.  N.  ad'vena.  (Common  Y,  P.)  Leaves  floating,  or  emersed 
and  erect,  thickisli,  roundish  or  oblong,  cordate.  Sepals  6. — 
Stagnant  water. 

2.  N.  lu'teum.  (Small  Y.  P.)  Floating  leaves  usually  not 
more  tlian  2  inches  across,  the  sinus  very  narrow  or  closed. 
Flowers  hardly  an  inch  across.     SepaU  5. — Xorthward^  m  slow 
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Order  Vn.    SARRACENIA'CE.^.    (Pitcher-Plant  F.) 

Bog-plants,  easily  distinguished  by  their  pitcher-shaped 
leaves,  all  radical. 

1.  SARRACE'NIA.     Side-Saddle   Flowek. 

S.  purpu'rea.  (Purple  S.  Huntsman's  Cup.)  Hollow  leaves 
with  a  wing  on  one  side,  purple- veined,  curved,  with  the  hood 
erect  and  open.  Sepals  5,  coloured,  with  3  small  bractlets  at 
the  base.  Petals  5,  fiddle-shaped,  curved  over  the  centre  of  the 
ilower,  deep  purple.  Ovary  5-celled,  globose,  the  short  style 
expanding  above  into  a  5-angled  umbrella,  with  a  hooked  stigmfa 
at  each  angle.     Flowers  on  naked  scapes,  noddiug. — Bogs. 

Order  VIII.    PAPAVERA'CE^.    (Poppy  Family.) 

Herbs,  with  coloured  juice  and  alternate  leaves  without 
stipules.  Flowers  poiyandrous,  hypogynous.  Sepals  2,  ca- 
ducous ;  petals  4-12.  Stamens  numerous,  anthers  introrse. 
Fruit  a  1-celled  pod,  with  numerous  seeds. 

1.  CHEIilDO'lVlUM.    Celandine. 

C.  majUS.  Petals  4,  deciduous,  crumpled  in  the  bud.  Juice 
of  the  plant  yellow.  Flowcr-buds  nodding.  Flowers  small,  yell:)W, 
in  a  kind  of  umbel.  Fruit  a  smooth  1-celled  slender  pod,  from 
which  the  2  valves  fall  away,  leaving  the  parietal  placentas  as  a 
slender  frame- work,  with  the  seeds  attached. — Waste  places. 

3.  SAlVGUIx\A'RtA.      Blood-ROOT. 

S.  Canadensis.  Petals  8-12,  not  crumpled  in  the  bud. 
Fiower-buds  not  nodding.  Astemless  plant,  with  a  thick  rhizome 
which  emits  a  red  juice  when  cut,  and  sends  up  in  .early  spring 
a  single  rounded,  5-7  lobed,  thickish  leaf,  and  a  1-flowered  scape. 
Flowers  white. — Rich  woods. 

Order  IX.     FUMARIA'CE^.    (Fumitory  Family.) 

Smooth  herbs,  with  brittle  stems,  watery  juice,  dissected 
leaves  and  irregular  flowers.  Sepals  2,  very  small.  Corolla 
flattened  and  closed,  of  4  petals,  the  2  inner  united  by  their 
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tips  over  the  anthers  of  the  6  stamens.  Stamens  in  2  sets  of 
3  each  ;  filaments  often  united  ;  the  middle  anther  of  each 
set  2-celled,  the  others  1-celled.     Fruit  a  1-celled  pod. 

Synopsis  of  the  Ocncra. 

1.  Adlii'niia.    Corolla    2-spurred.     Petals  all  permanently  united.    Planl 

climbinj. 

2.  Diccn'tra.    Corolla  2-spurred.     Petals  slightly  united,  easily  separated. 

Not  cliinbing. 

3.  Coryd'alis.    Corolla  1-spurred.     Fruit  a  slender  pod,  nianj-seeded. 
*  1.  ADIiUMirA.     Climbing  Fumitory. 

A.  cirrho'sa.  A  smooth  vine,  climbing  by  the  petioles  of  its 
decompound  leaves.  Flowers  in  axillary  pendulous  clusters, 
pale  pink. — Low  and  shady  grounds. 

3.  DICE-V'TRA.    Dutchman's  Bkefxhes. 

1.  D.  CucuUaria.  (Dutchman's  Breeches.)  Leaves  all 
radical,  multifid  ;  these  and  the  slender  scape  rising  from  a 
bulb-like  rhizome  of  coarse  grains.  FloAvers  several  in  a  raceme, 
whitish,  spurs  divergent,  elornjated,  acute,  straight.  —Rich  woods. 

2.  D.  Canadensis.  (Squirrel  Corn.)  Underground  shoots 
bearing  small  yellow  tubers,  something  like  grains  of  corn. 
Leaves  very  much  as  in  No.  1.  Corolla  merely  heart-shaped; 
spurs  very  short  and  rounded.  Flowers  greenish-white,  fragrant. 
—Rich  woods. 

3.  CORYO'AIilS.     CORYDALIS. 

1.  C.  au'rea.  (Golden  Corydalis.  )  Stems  low  and  spread- 
ing.  Leaves  dissected.  Flowern  in  simi)le  racemes,  go  den  yellow. 
Pods  pendulous. — Rocky  river-margins  and  burnt  woods. 

2.  C.  glauca.  (Pale  Corydalis.)  Stems  upright,  1-4  feet 
high.  I'lowers  in  compound  racemes,  purplish  tipped  with  yelow. 
Pods  erect. — Rocky  woods. 

A       Order  X.     CRUCIF'ERJE.     (Cress  Family.) 

Herbs  with  a  pungent  watery  juice,  alternate  leaves  with- 
out stipules,  and  regular  hypogynous  flowers  in  racemes  or 
corymbs.     Pedicels  without  bractlets.     Sepals  4,  deciduous. 
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Petals  4,  forming  a  cross-sliaped  corolla.  Stainens  6,  2  of 
them  shorter.  Fruit  a  silique,  or  silicle.y^  (See  Chap.  IV., 
Part  I.,  for  dissection  of  typical  flower.)  The  genera  are 
distinguished  by  the  pods  and  seeds,  the  flowers  in  all  cases 
being  much  alike.  The  seeds  are  exalbuminous,  consisting 
entirely  of  the  emliryo,  which  is  folded  up  in  a  variety  of 
Wiiys.  The  radicle  may  be  bent  so  as' to  lie  against  the  edge 
of  the  cotyledons,  and  the  seed  when  cut  through  crosswise 
shows  this  section  03  ;  the  cotyledons  are  then  said  to  be 
arciniibent.  Or  the  radicle  may  be  folded  against  the  back  of 
the  cotyledon,  showing  this  cross-section  ^^ ,  in  which  case 
the  cotyledons  are  said  to  be  incumheiit ;  and  if,  besides 
being  incumbent,  the  cotyledons  are  doublpd  round  the 
radicle  thus  ^^,  they  arc  then  conduplicate. 

Hjnop'is  of  the  Cren<;rn. 

*  Pod  a  nUique  (much  longer  than  broad). 

1.  IVa»fuv'«iiini^    Flowers  white  or  yellow.    Pod  terete,  oblonj^-linear  or 

ellipsoid.     Seeds  in  2  rows  in  each  cell,  globular,  wi^thout  a  wiiij;.   Cotyl- 
edons accumbent. 

2.  Jicnta.'ria.    Flowers  white  or  pale  purple.     Pod  lanceolate,  flat.     Seeds 

windless,  on  broad  seed-stalks.     Stem-leaves  2  or  3  in  a  whorl;  stem 
naked  below.      Rootstock  toothed  or  tuberous.     Cotyledons  accumbent. 

3.  Carilam'inc.    Flowers  white  or  rose-coloured.     Pod  linear  or  lanceolate, 

flat.     Seeds  wingless,  on  slender  seed-stalks.    Stem  leafy  below.    Cotyl- 
edons accumbent. 

4.  Ar'abi'^.    Flowers  white  or  whitish.     Pod  linear  or  elongated,  flattened, 

tlie   valves  usually   with  a  distinct  mid-rib.    Stem  leafy.    Cotyledons 
accumbent. 

5.  Erys'imjini.    Flowers  yellow.    Pod  linear,  distinctly  4-sided.     Pedicels 

,  0/  the  pods  diverging  from  the  stem.    Leaves  simple.    Cotyledons  in- 
cumbent. 

6.  Si*ya»>'b!!'iijni.     Flowers  yellow.     Pods  awl-shaped,  or  4-6  sided,  close 

pressed  to  the  stem,  the  valves  1-3  nerved.    Pods  sessile  or  nearly  so. 
Leaves  runcina  e.     Colyledons  incumbent. 

7.  1trn'^'i*iva.    Flowers  yellow.      Pod  linear  or  oblongf,   nearly  terete,  or 

4-sided,  ivUh  a  distinct  beak  extending  beyond  the  end  of  the  valves. 
Cotyledons  conduplicate. 

*  *  Pod  a  silicle  (comparatively  short). 
•*-  Silicle  compressed  parallel  with  the  broad  partition,  or  globular, 

8.  Draba.  Flowers  white.    Pod  flat,  twisted  when  ripe,  many-seeded,    Co 

tyledons  accumbent. 


12  COMMON  CANADIAN  WILD  PLANTS. 

9.  Camel'ina.    Flowers  yellow.    Pod  pear  shaped,  pointed,  valves  l-nerved. 

Cotyledons  incumbent. 

■«-  -•-  Silicle  compressed  contrary  to  the  narrow  partition. 

10.  C'ai»sey!a.      Flowers  white.       Pod  obcordate-triangular,   valves  boat- 

shaped,  winjless.    Seeds  numerous.    Cotyledons  incumbent. 

11.  L.«^2>i«l'^i:3Sii.    Flowers  white  or  whitish.     Pod  roundish,  very  flat,  the 

valves  boat-shaped  and  wiwjed.    Seeds  solitary. 
-!--*--•-  Silicle  fleshy,  jointed. 

12.  Caki'Je.    Flowers  purplish.    Pod  2-jointcd,  fleshy.    Leaves  fleshy.    Co- 

tyledons accumbent. 

1.  NASTUR'TIUM.     Water-Cress. 

1.  N.  ofB.cina'le.  (Water-Cress.)  Flowers  white.  Stem 
spreading  and  rooting.  Leaves  pinnate:  leaflets  3-11,  roundish 
or  oblong,  nearly  en  are.  Pods  oblong-linear. — Ditches  and 
streandets. 

2.  N.  palustre.  (Marsh  Cress.)  Flowers  yellow.  Stem 
erect.  Leaves  pinnately  parted,  the  lobes  cut-toothed.  Pods 
ovoid. — Wet  places. 

3.    DEXTA'RIA.      TOOTHWORT.       PePPER-ROOT. 

1.  D.  diphyl'la.     (Two-leaved   T.)     Flowers  white.     Stem- 
f  leaves  2,  opposite,  ternately  divided.     Rootsiock   toothed,  plea- 

santly  pungent  to  the  taste. — Rich  woods. 

2.  D.  lacinia'ta.  (Laciniate  T.)  Flowers  purplish.  Stem- 
leaves  3  in  a  whorl.  Rootstock  jointed,  scarcely  toothed. — Along 
streams. 

3.  CARDAM'INE.     BiTTER   Cbess. 

1.  C.  rhomboi'dea.  (Spring  Cress.)  Flowers  white  or  (in 
var.  purpurea)  rose-purple,  ."^tem  tuberous  at  the  base.  Lower 
leaves  round-cordate  ;  upper  nearly  lanceolate  ;  all  somewhat 
angled  or  toothed. — Wet  meadows.    . 

2.  C.  pratensis.  (Cuckoo-Flo wer.  Ladies' Smock.)  Flow- 
ers white  or  rose-colour,  showy.  Stem  from  a  short  rootstock. 
Leaves  pinnate,  leaflets  7-15,  those  of  the  lower  leaves  rounded 
and  stalked,  entire  or  nearly  so. — Bogs. 

3.  C.  hirsu'ta.  (Small  Bitter  Cress.)  Flowers  white, 
small.  Root  fibrous.  Leaves  pinnate,  leaflets  5-11,  the  terminal 
leaflets  largest.     Pods  erect,  slender. — Wet  places. 
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4:.  AR'ABIS.     EocK  Cress. 

1.  A.  lyra'ta.  (LowR.)  Flowers  white,  twice  as  long  as  the 
calyx.  Fuidical  leaves  clustered,  pinnatitid,  the  terminal  lobe 
largest  ;  stem-leaves  scattered.  Pods  slender,  erect,  spreading. 
— Rocky  or  sandy  shores. 

2.  A.  hirsu'ta.  (Hairy  R.)  Flowers  greenish- white,  small, 
slightly  longer  than  the  calyx.  Stem-leaves  many,  rough,  sagit- 
tate. Pods  erecty  straight.  Stems  1-2  feet  high,  2  or  3  from  the 
same  root. — Rocky  shores  and  dry  plains. 

3.  A.  ISBViga'ta.  (Smooth  R.)  Flowers  white,  rather  small. 
Leaves  linear  or  lanceolate,  entire  or  slightly  toothed,  sagittate, 
clasping.  Pods  long  and  narrow,  recurved-spreading.  Stem 
glaucous,  1-2  feet  high. — Dry  hill-sides.  Easily  recognised  by 
the  pods. 

4.  A.  Canadensis.  (Sickle-Pod.)  Flowers  whitish,  with 
linear  petals,  about  twice  the  length  of  the  calyx.  Stem-leaves 
pointed  at  both  ends,  downy.  Pods  2-3  inches  long,  sct/the- 
shaped,  hanging.  Stem  2-3  feet  high.  A  striking  plant  when 
the  pods  are  fully  formed. — Dry  woods  and  ravines. 

5.  ERYS'iaiUM.    Treacle  Mustard. 

E.  cheiranthoi'des.  (Worm^-seed  Mustae,i>.)  Flowers 
yellow ;  inconspicuous.  Leaves  lanceolate,  scarcely  toothed, 
roughish  with  appressed  pubescence. — Waste  wet  places. 

6.  SISYM'BRItJai.    Hedge  Mustard. 

5.  officinale.  (Hedge  Mustard.)  Flowers  yellow,  smdl. 
Leaves  runcinate.  Stem  1-2  feet  high,  with  spreading  branches. 
— A  very  common  roadside  weed. 

7.  BRAS'SICA.    Cabbage,  Mustard,  Etc. 

1.  B.  sinapis'trum.  (Charlock.)  Flowers  bright  yellow. 
Stem  1-2  feet  high,  branching,  it  and  the  leaves  hairy. — Too 
common  in  our  grain  fields. 

2.  B.  nigra.  (Black  Mustard.)  Flowers  sulphur-yellow. 
Stem  3-6  feet  high,  round,  smooth,  and  branching.  Lowei' 
leaves  lyrate. — Fields  and  waste  places. 
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8.  DRABA.    Whitlow-Grass. 

D.  arab'isans.  Flowers  white.  Stem  leafy,  erectly 
branched,  pubescent.  Leaves  lanceolate  or  linear,  minutely 
dentate.  Raceme  short,  erect.  Pods  half  an  inch  long,  twisted 
when  ripe. — Kocky  places. 

9.  CAMEL'lxVA.    False  Flax. 

1.  C.  sati'va.  (Common  F.)  Flowers  yellowish.  Stem  1-2 
feet  high,  straight,  erect,  branching.  Leaves  lanceolate,  sagittate. 
Pods  pear-shaped,  large,  margined. — In  flax  fields. 

10.  CAPSEL'LA.    Shepherd's  Purse. 

C.  Bursa-pasto'ris.  Flowers  small,  white.  Root-leaves 
clustered,  pinnatifid  ;  stem-leaves  clasping,  sagittate. — A  very 
common  w^eed. 

11.  L-EPIU'IUM.    Peppergrass. 

1.  L.  Virgin'icum.  (Wild  P. )  Flowers  small ;  petals  present, 
w^hite.  Stem  1-2  feet  high.  Leaves  lanceolate,  the  upper  linear 
or  lanceolate  and  entire,  the  lower  toothed  or  pinnatifid,  tapering 
towards  the  base.  Pods  marginless  or  nearly  so,  oval  or  orbicul- 
ar.— Along  railways  and  roadsides. 

2.  L.  interme'dium.  Distinguished  from  No.  1  by  having 
the  cotyledon*  incumbent  instead  of  accumbent,  and  the  pods 
minutely  winged  at  the  top. — Dry  sandy  fields. 

3.  L.  rudera'le.  Petals  always  absent.  More  branched  than 
the  preceding. 

13.  CAKl'IiE.    Sea-Eocket. 

C.  America'na.  (Americans.)  Flowers  purplish.  Leaves 
obovate,  fleshy,  wavy-toothed.  Pod  fleshy,  2- jointed. — Sea- 
shore, and  borders  of  the  Great  Lakes. 

Order  XL     CAPPAEIDA'CEJE.    (Caper  Family.) 

Herbs  (in  Canada),  with  an  acrid  watery  juice,  and 
alternate  palmately-compound  leaves.  Flowers  cruciform. 
Stamens  8  or  more.  Pod  like  that  of  a  crucifer,  hut  only 
1-celled. 
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1.   POL.A\IS'IA.      POLANISIA. 

The  only  species  in  Canada  is 

P.  grave'olens.  A  strong-scented  herb,  with  a  viscid,  hairy 
stem.  Leaflets  3.  Mowers  in  terminal  racemes.  Sepals  4.  Pet- 
als 4,  yellowisli-white,  narrowed  below  into  long  claws.  IStamens 
8-12,  exserted.  Pod  glandular-pubescent,  2  inches  long,  linear. 
^Sliore  of  Lake  Ontario,  Hamilton  to  Niagara. 

Order  XII.  VIOLA'CE^.  Yiolet  Family. 
Herbs,  with  alternate  stipulate  leaves.  Flowers  irregu- 
lar, the  lower  of  the  5  petals  being  spurred.  Sepals  5,  per- 
sistent. Stamens  5,  the  anthers  slightly  united  and  sur- 
rounding the  pistil.  Fruit  a  1-celled  pod,  splitting  into  3 
valves.  Seeds  in  3  rows  on  the  walls  of  the  ovary.  The 
only  genus  represented  in  this  country  is 

vrOLA.    Violet. 

*  Stemless  Violets;  leaves  and  scapes  all  from  rootstocJcs. 

+-  Flowers  white. 

1.  V.  blanda.  (Sweet  White  V.)  Lower  petal  streaked  with 
purple.  Leaves  round,  heart-shaped,  or  reniform.  Petals  beard- 
less. Flower  sweet-scented. — Swamps  and  wet  meadows,  in 
spring. 

•i-  -i-  Flowers  blue  or  purple. 

2.  V.  CUCUUa'ta.  (Commo  j  Blue  Violet. f  Leaves  on  very 
long  petioles,  cordate  Or  reniform,  the  sides  folded  inwards  when 
young.  Lateral  petals  bearded.  Spur  short  and  thick. — Low 
grounds  everywhere. 

3.  V.  sagitta'ta.  (Arrow-Leaved  V, )  Smoothish.  Leaves 
cordate,  halberd-shaped,  or  sagittate,  slightly  toothed,  the  first 
ones  on  short  and  marifmed  petioles.  Side-petals  boarded. — Dry 
hill-sides  and  old  pastures. 

*  *  Leafy-stemmed  Violets. 
-i-  Flowers  yellow. 

4.  V.  pubes'cens.  (Downy  Yellow  V.)  Plant  downy. 
Leaves  broadly  cordate,  coarsely  serrate  ;  stipules  large,  dentate. 
Lower  petals  veined  with  purple.  Spur  very  short, — llich 
woods. 
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-i-  +-  Flowers  not  yellow. 

5.  V.  Canadensis.  (Canada  Violet.)  Tall,  often  a  foot 
high.  Leaves  large,  cordate,  serrate-pointed.  Petals  white  in- 
side, purjdish  outside.     Spur  very  short. — Flowering  all  summer. 

6.  V.  Cani'na,  var.  sylvestris.  (DogV.)  Low,  spreading 
by  runners.  Leaves  broadly  cordate  or  reniform,  with  frinrjed- 
toothed  stipules.  Spur  cylindrical,  half  as  long  as  the  petals, 
which  are  pale  purple. — Wet  places. 

7.  V.  rostra'ta.  (Long-Spurred  V.)  Distinguished  at  once 
by  its  extiemoly  long  straight  spur.     Petals  violet-coloured. 

Order  XIIL      CISTA'CE^.      (Rock-Rose  Family.) 
Herbs  or  low  shrubs,  with  simple  entire  leaves  and  regular 

polyandrous  flowers.     Calyx   persistent,    usually  of  3   largo 

and  2  smaller  sepals.     Petals  5  or  3,  convolute  in  the  bud. 

Stamens  3-20.     Pod  1-celled,  3-valved.     Seeds  on  3  parietal 

projections. 

Synopsis  of  the  Oeiirra. 

1.  Ilelian'(heniiiiu.    Petals  5,  fugacious.     Style  none. 

2.  Huflso'nia.    Petals  5,  fugacious.    Style  long  and  slender. 

3.  Ijcch'ca.    Petals  .3,  persistent.     Style  none. 

1.    HELIA\'THE3IUM.     EOCK-EOSE. 

H.  Canadense.  (Frost- Weed.)  Flowers  of  2  sorts,  some 
solitiiry,  with  large  yellow  corolla  and  many  stamens,  the  petals 
lasting  but  ( ne  day  after  the  flower  opens ;  others  small, 
clustered  in  the  axils  of  the  leavi  s,  and  apetalous.  Leaves  lance* 
olate,  downy  beneath. — Sandy  places. 

2.  HUDSO'i\IA.    HuDSONiA. 

H.  tomento'sa.     (Downy  II.)     Hoary.     Leaves  oval  or  nar- 
rowly   oblong,    short,    close-pressed,    or    imbricated.     Flowers 
small,  yellow,  very  numerous. — A  little  heath-like  shrub,  on  the 
shores  of  the  Great  Lakes,  and  the  River  St.  Lawrence. 
3.  LECH'EA.     PiNWEED. 

L.  minor.  (Smaller  P.)  Flowers  inconspicuous,  purplisli, 
loosely  racemose,  on  distinct  pedicels.  Stem  slender,  rough  with 
appressed  scattered  hairs.  Leaves  scattered,  linear.  Pods  the 
size  of  a  pin's  head. — Dry  soil. 
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Order  XIV.     DBOSERA'CE^.      (Sundew  Family.) 

Low  glandular-hairy  marsh  herbs,  with  circinate  tufted 
radical  leaves,  and  regular  hypogynous  flowers  borne  on  a 
naked  scape.  Sepals,  petals,  and  stamens,  5  each  ;  anthers 
turned  outwards.  Styles  3-5,  deeply  2-parted.  Pod  i-celled, 
3-valved.     The  only  genus  with  us  is 

DROS'ERA.    Sundew. 

1.  D.  rotundifolia.  (Eound-leaved  Sttndew.)  Flowers 
small,  white,  in  a  1 -sided  raceme.  Leaves  orbicular,  abruptly 
narrowed  into  the  hairy  petiole,  clothed  with  reddish  glandular 
hairs. — Bogs. 

2.  D,  longifo'lia  (Longer-leaved  S.)  has  oblong-spatulate 
leaves  gradually  narrowed  into  erect  naked  petioles.  — Bogs ;  not 
common. 

Order  XV.     HYPEBICA'CEJS.     (St.  John's  Wort  F.) 

Herbs  or  shrubs,  with  upposiU  enthr  dotted  leaves,  and  no 
stipules.  Flowers  regular,  hypogynous,  mostly  yellow.  Se- 
pals 5,  persistent.  Petals  5,  deciduous.  Stamens  mostly 
numerous,  and  iisiudly  in  S  or  more  chister^.  Styles  3-5, 
sometimes  united.     Pod  1-5-celled.     Seeds  numerous. 

Synop^iiM  of  the  <^eucrn. 

1,  Hyper'iciim.    Petals  5,  unequal-sided,  convolute  in  the  bud,  iiellow. 

2.  Elo'd*'!*.    Petals  5,  cgual-sided,  imbricated  in  the  bud,  purplish. 

1   HYPEli'lCUM,    St.  John's  Wort. 
*  Pod  S-celkd,     Styles  3,  separate.     Petals  tcith  black  dots. 

1.  H.  perfora'tum.  (Common  St,  John's  Wort.)  Stem 
much  Vn-anched,  producing  riinners  al  flii'  base,  slightly  '2-edged. 
liCavcs  linear-oblong,  wUh  transparent  dots,  easily  observed  by 
holding  tlic  leaf  up  to  the  light.  Petals  deep  ydlotc.  Flowers  in 
open  leafy  cymes. — Fields. 

2.  H.  corymbo'suin.  (Corymred  S.)  Stem  round,  not  so 
braiu-.liing  Jin  No.  1.  I.earesvtth  both  bhul  ami  hrt'isparent  dots, 
oblong,  somewhat  clasping.  Flowers  ximill,  pale  yeilow,  crourJed. 
—  Damp  woods  and  wet  places  generally. 
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♦  ♦  Pod  5-cclled.     Styles  more  or  less  united.     Stamens  rer"wnn'/ 
in  5  clusiers,  if  clustered,  at  all. 

3.  H.  pyramid a'tum.  (Great  St.  John's  Wort.)  Stem 
3-5  feet  high.  Leaves  2-3  inches  long,  somewhat  clasping. 
Jt lowers  very  lai-ge,  the  petals  about  an  inch  long,  and  narrowly 
obovate.  Stamens  showy.  Pod  conical,  large, — Along  streams  ; 
not  conunon. 

4.  H.  Kalmia'nuin.  (Kalm'.<5  S.)  Shruhhy,  a  foot  or  more 
in  height ;  leaves  linear-lanceolate,  crowded,  revolute  on  the  mar- 
gins, thickly  punctate,  and  tessile.  Flowers  about  1  iuch  across, 
in  clusteis. — Niagara  Falii  and  westward. 

*  *  *   Pod  1-celled,  purple. 

5.  H.  ellip'ticum.  (ELLiFncAL-LEAVED  S.)  Stem  about  I 
foot  high,  not  branched.  Leaves  spreading,  elliptieal-oblong, 
obtuse,  thin.  Flowers  rather  few,  showy,  in  a  nearly  naked 
cyme.  Pod  purple,  ovoid,  obtuse.  Petals  pale  yellow. — Banks 
of  streams',  eastward. 

6.  H.  mu'tilum.  (Small  S.)  Stem  slender,  branching  above, 
hardly  a  foot  high.  Leaves  5-nerved.  Cymes  leaty  at  the  base. 
Flowers  small,  not  ^  of  an  inch  across. — Low  grounds. 

7.  H.  Cana:!enS8.  (Canada  S.)  Stem  upright,  6-15  inches 
high,  with  branches  erect.  Leaves  linear,  or  linear- lanceolate,  3- 
nerved  at  the  base,  the  upper  ones  acute,  ses-vlle.  Cymes  naked. 
Pod  much  longer  than  the  calyx.  Flowers  small,  deep  yellow. — 
Wet  sandy  places. 

8.  H.  Saro'thra.  (Orange-Grass.)  Stem  nnich  branclied, 
4-9  inches  high,  branches  erect,  iSliform ;  leaves  minute,  awl- 
shaped,  bract-like.  Flowers  very  small,  scattered  along  the 
branches,  sessile. — Essex  County. 

i5.  ELC'DES.    Maesh  St.  John's  WoPwT. 

E.  Virgin'ica.  Stem  smootli.  Leaves  oblong  or  oval,  clasp- 
ing, often  purple-veined,  obtuse,  conspicuously  dotted  beneath. 
Flowers  tiesh-coioured  in  the  axils,  and  at  the  summit  of  the  stem. 
The  whole  plant  is  of  a  parpiish  hue. — Marshes. 
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Order  XYL-CARYOPHYLLA'CEJE.    (Pink  Family.) 

Herbs  with  opposite  and  entire  leaves,  the  stems  swollen  at 
the  joints.  Flowers  regular,  with  the  parts  mostly  in  tives, 
occasionally  in  fours.  Stamens  not  more  than  twice  as  many 
as  the  petals.  Styles  2-5,  stigmatic  along  the  inner  sido. 
Pod  usually  1-celled,  with  the  see^s  attached  to  the  base,  or 
to  a  column  which  rises  from  the  centre  of  the  cell.  (Part  I., 
Fig.  152.) 

Synop»«i.^  of  the  Ciencra. 

♦  Se2Mls  united  into  a  tvJbe  or  cup.    Petals  and  staitiens  home  on  the  stalk  oj 

the  ovary;  petals  with  lung  narrow  claws. 

1.  Sapona'ria.    Calyx  cylindrical.    Styles  2. 

2.  Silv'nc.    Calyx  5-toothed.    Styles  3. 

3.  l^ych'ais.    Calyx  5-toothed.    Styles  5. 

*  *  Sepals  separate  to  the  base  or  /  early  so.    Petals  without  claws,  they  and 

the  stamens  inserted  at  the  base  of  the  sessile  oary. 

4.  Arena'ria.    Petals  not  cleft  at  the  apex.    Stjies  usually  3.    Pod  splitting 

into  3  or  6  valves. 

5.  Ssella'ria.    Petals  2-eleft  at    the  aj^ex.     Pod  splitting  to  the  base  into 

twice  as  many  valves  as  there  are  styles.     Styles  generally  3. 

6.  Coras'tiuni.    Petals  2-cleft,  or  notched.    Styles  6.     Pod  opening  at  the 

apex  by  10  teeth. 

t.  SAPOIVA'RIA.     Soapwoht. 
S.    ofB.cina'lis.     (Bouncing  Bet.)    A  stout  plant,  with  rose- 
coloured  or  pinkish  flowers  clustered  in  corymbs.     Leaves  o-5- 
ribbed,  the  lower  ovate,  upper  lanceolate.     Pod  raised  on  a  short 
stalk.     Styles  2. — Old  gardens  and  roadsides. 

3.  SILE'XE.    Catchfly.     C/mpion. 

1.  S.  infla'ta.  (Bladder  CAMriox.)  Pale  or  glaucoun,  very 
smooth.  S^em  erect,  a  foot  high.  Leaves  ovate-lanceolate. 
Calyx  much  inflated,  purple-veined.  Stamens  and  styles  cxse.  ted. 
— N'.'t  coiuuioii  westward. 

2.  S.  antirrhi'na.  (Sleepy  C.)  Stem  slender,  sin^ple  or 
slightly  branching  above,  a  portion  of  the  upper  iuttiinodes 
sticky.  Leaves  linear  or  lanceolate.  Flowers  small,  pink  or 
purplish,  opening  only  for  a  short  time  in  sunshine.  Calyx 
ovoid,  shining. — Dry  soil. 
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3.  S,  noctiflo'ra.  (Night-flowertng  Catchfly.)  Stems 
vtry  sticky,  pubescent.  Lower  If  aves  spathulate,  upper  lanceolate. 
Flowers  few,  pedunchd.  Calyx-tube  with  awl-shaped  teeth. 
Petals  white  or  whitish,  2-j)arted.  Opening  only  at  night  or  in 
clotidy  weather. — A  v.ery  common  weed  in  cultivated  grounds. 

4.  S.  Virgin'ica  (Fire,  Pink)  occurs  in  South- Western 
Ontario,  an:  I  may  be  recognized  by  its  crimson  petals,  and  bell- 
shaped  calyx,  nodding  in  fruit.  ' 

3.  LYCH'NIS.    Cockle. 

L.  Githa'go.  (Corn  Cockle.)  Plant  clothed  with  long  soft 
appressed  hairs.  Calyx  lobes  extremely  long,  very  much  like  the 
upper  leaves,  surpassing  the  j^urple  petals. — Wheat-fields. 

4.  AREIVA'RIA.     Sandwort. 

1.  A.  serpyllifo'lia.  (Thyme-lea vkd  S.  )  Much  branched^ 
2-6  inches  high,  roughish-pubescent.  Leaves  small,  ovate,  acute. 
Petals  white,  hardly  as  long  as  the  sepals.  Sepals  pointed,  3-5- 
nerved.     Pod  pointed,  6-loothed. — Sandy  fields. 

2.  A.  Stricta.  Stems  erect,  or  diffusely  spreading  from  a 
small  root.  Leaves  aAvl-shiped  or  bristle-f<jrm,  the  upper  ones 
reduced  to  1 -nerved  bracts,  crowded  in  the  axils.  Cyme  diffuse, 
many-flowered.  Sepals  pointed,  3-ribbed,  half  as  long  as  the 
whil«-  petals. — Rocky  fields. 

3.  A.  lateriflo'ra.  Stem  erect,  slender,  minutely  pubescent. 
Leaves  oval  or  oblong,  ^1  incli  long.  Peduncles  usually  three- 
floweicd.  Sepals  obtuse.  Petals  white,  large,  twice  as  long  as  the 
sepals.  Flower  ^  of  an  inch  across  when  fully  expanded. — 
(iravelly  shores. 

i.  A.  psploi'des,  with  very  .fleshy  sievKs  lunl  l.ravrs,  the  latter 
somewhat  clasping,  occurs  eastwar<l  towar«ls  the  sea-coast. 

.'i.  STEI.LA'IUA,    CincKWKEi).     Starwoiit. 

I.  S.  me'dia.  (Common  Chiciiweed.  )  Stems  branching, 
decumbent,  soft  and  brittle,  marked  lengthwise  with  one  or  two 
pubescent  lines.  Lower  leases  on  hairy  petioles,  ovate.  Flowers 
small,  white.  Petals  shorter  than  the  sepals. — Extremely  common 
iu  damp  grounds  and  old  gardens. 
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2.  S.  longifo'lia.  (Long-leavei)  Starwort.)  Stems  branch- 
ing, very  weak  and  brittle,  supporting  themselves  on  other 
plants.  Leaves  Hnear.  Pedicels  of  the  flowers  long,  slender, 
an  I  spreading,  reflexed.  Petals  white,  longer  than  the  3-nerved 
sepals. — Low  grassy  banks  of  stream r,. 

"   6.  CERASTIUM.     Mouse-Eab  Chickwked. 

1.  C.  VUlga'tum.  (Common  M.)  Stem  ascending,  hairy  and 
so  nenhat  clanmiy.  Leaves  ovate  or  obovate,  obtuse.  Flowers  in 
close  dusters.  Pedicels  not  longer  than  the  sepals.  Petals  shorter 
than  the  calyx. — Not  common,  soinetimes  confounded  with  jS'o.  2. 

2.  C.  visco'sum.  (Larger  M.  )  Stems  hairy,  viscid,  spread- 
ing. Leaves  lanceolate-oblong,  rather  acute.  Flowers  in  loose 
cymes.  Pediceh  longer  than  the  sepals.  Petals  equalling  the 
oalyx. — Fields  and  copses  ;  common. 

3.  C.  arven'se.  (Field  Chickweep.)  Stem  decumbent  at 
the  base,  pubescent,  slender,  4-8  inches  high.  Leaves  linear,  or 
linear-lanceolate,  often  jascicled  in  the  axils,  longer  than  the 
lower  internodes.  Petals  obcordate,  more  than  twice  as  long  as 
the  calyx.  Pod  scarcely  longer  than  the  calyx.  Cyme  few- 
flowered. 

Order  XVIL     PORTULACA'CEu3S.     (Purslane   F.) 

Herbs  with  fleshy  entire  exstipnlate  leaves,  and  regular 
hypogynous  or  perigynous  flowers.  Sepals  2.  Petals  5. 
Stamens  5-20.  Styles  3-8,  united  below.  Pod  1- celled, 
few-  or  many-seeded. 

!*iynop!!iis  of  the  (ncnern. 

1.  I»ortn!a'cr».    Stamens  S-20.    Pod  opct,i:ig  by  a  lid  (Fig.  161,  Part  I.), 

inany-soeded. 

2.  C'ia)t4>'.(i:n.    Stamens  5,    Pod  2-vahed,  3-0-seeded. 

1.  PORTULACA.    Purslane. 

P.  olera'cea.  (Common  Purslane.)  A  low  fleshy  herb, 
very  smooth,  with  obovate  or  wedge-shaped  leaves.  Calyx  2- 
cleft,  the  sepals  keeled.  Petals  yellow,  fugacious. — A  common 
pest  in  gardens. 
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3.  CliAYTO'iMA.     Spring-Beatjty. 

1.  C.  Virgin'ica.    Leaves  I'm  ear -lanceolate,  3-6  inches  long. 

2.  C.  Carolinia'na.  Leaves  ovate-lanceolate  or  oblong,  tapering 
at  the  base.  In  both  species  the  corolla  is  rose-colouivd,  -with 
darker  veins.  The  stem  springs  from  a  small  tuber,  and  bears 
two  opposite  leaves  and  a  loose  raceme  of  flowers. — Rich  woods 
in  early  spring. 

^     Order  XYIII.     MALVA'CE^      (Mallow  Family.) 

Herb3,  with  palmately- veined  alternate  stipulate  leaves. 
Flowers  reejular.  Calyx  valvate.  Corolla  convolute  in  the 
bud.  Sepals  5,  united  at  the  base.  Petals  5,  hypogynous. 
Stamens  numerous,  monadelphous,  hypogynous  ;  anthers  1- 
celled.  Carpels  united  in  a  ring,  separating  after  ripening. 
Seeds  kidney-shaped. 

8yuop!<ii9  of  the  Genera. 

1.  Itlalva.    Carpels  without  beaks,  1-seeded.    A  circle  of  S  bractlets  at  the 

base  of  the  calyx. 

2.  Abu'lilou.    Carpels  2-beaked,  1-6  seeded.     No  circle  of  bractlets. 

1.  MAL.VA.    Mallow. 

1.  M.  rotundifo'lia.  (Round-leaved  Mallow.)  Stems 
several,  procumbent,  from  a  stout  tap-root.  Leaves  long-petioled, 
round-heart-shaped,  crenate,  crenately-lobed.  Petals  obcordate, 
whitisli,  streaked  with  purple,  twice  as  long  as  the  sepals. — Wav- 
sides  and  cultivated  grounds. 

2.  M.  Sylvestris.  (Hiaii  M.)  Stem  erect,  2  feet  high. 
Leaves  sharply  5-7- lohcd.  Fetala  j^Mrple.  3  times  as  long  as  the 
sepals.  — Kear  dw^ellings. 

3.  M.  moscha'ta.  (Mu.sk  M.)  Stem  erect,  1  foot  high. 
Stem-leaves  5-parted,  the  divisions  cleft.  Flowers  large  and  hand- 
Eome,  rose-coloured  or  white,  on  short  peduncles,  crowded  on  the 
stem  and  branches. — Roadsides  near  gardens. 

2.  ABU'ril^Olsr.    Indl^n  Mallow. 
A.    Avicen'nae.        (Velvet-Leaf.)       Stem    2-5   feet    high, 
branching.         Leaves      velvety,     round-cordate,     long- pointed. 
Coiolla  yellow. — Near  gardens  ;  not  commoiL 
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Oeder  XIX.  TILIA'CE^.  (Linden  Famio.) 
Trees  with  fibrous  bark,  soft  and  white  wood,  and  heart- 
shaped  and  serrate  leaves,  with  deciduous  stipules.  Flowers 
in  small  cymes  hanging  on  an  axillary  peduncle,  to  which  is 
attached  a  leaf-like  bract.  Sepals  deciduous.  The  only 
Canadian  genus  is 

TlIi'IA.  Basswood.  Whitewood, 
T.  America'na.  (Basswood.  )  A  fine  tree,  in  rich  woods. 
Flowers  yellow  or  cream-coloured,  very  fragrant.  Leaves  smooth 
and  green  on  both  sides,  obliquely  cordate  or  truncate  at  the 
base,  sharply  serrate.  Sepals  5.  Petals  5.  Fruit  a  globular 
nut,  1 -celled,   1-2- seeded. 

Order  XX.     LIWA'CE^\     (Flax  Family.) 
Herbs  with  entire  exstipulate  leaves,  and  regular  h3'-pa- 
gj-nous  flowers.     Sepals^  petals,  stamens,  and  styles,  5  each 
Filaments  Xinited  at  the   base.     Pod    10-celled,    10-sceded. 
Our  only  genus  is 

MXU3I,    Flax. 

1.  L.  Virginia'mim.  (Virginia  F.)  FIoio^ts  yellow,  small 
(I  of  an  inch  long),  scattered.  Stem  erect,  it  and  the  spreadnig 
branches  terete.  Leaves  lanceolate  and  acute,  the  lower  obtuse 
and  opposite. — Dry  soil. 

2.  L.  Stria'tum  has  the  branches  icwg-angled,  broader  leaves 
and  more  crowded  flowers  than  No.  I.  The  whole  plant  is 
stouter. 

3.  L.  usita,tig'siniinn.  (Common  F.)  Floirrrs  b'ue.  Leaves 
alternate,  linear-lanceolate,  acute,  3- veined. — Cultivated  grounds. 

Order  XXI.  GERAWIA'CEJE.  (Geranium  Famil\'.) 
Strong-scented  herbs  with  pentamerous  and  symmetrical 
flowers,  the  filaments  usually  united  at  the  base,  and  5 
glands  on  the  receptacle  alternate  with  the  petals.  Style 
5-cleft.  Carpels  5,  each  2-ovuled  (but  l-seeded),  they  and 
the  lower  part  of  the  long  styles  attadie.l  to  a  long  beak  wUlch 
rises  from  the  receptode.  In  fruit  the  styles  split  away  from 
the  beak  and  curl  vpwai'ds  can-yinj  the  carpels  with  them. 
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Synop.'^i'i  of  Ihc  Ocncrsu 

1.  Ocrnniiini.    Stamens  10,  all  with  anthers. 

2.  £ro'diuiu.    Stamens  with  anthers  only  5. 

1.  GERANIUM.     Cbanksbill. 

1.  G.  macula'tum.  (Wild  C.)  Stem  erect,  hairy,  about  a 
foot  high.  Leaves  5-7  parted,  the  wedge-shaped  divisions  lobett 
and  cut.  Flowers  purple,  an  inch  across.  Petals  entire,  bearded 
on  the  claw,  viuch  longer  Hiun  the  long  ■'pointed  sepals. — Open 
woods  and  lields. 

2.  G.  Carolinia'num.  (Caroltxa  C.)  Stem  usually  de- 
cundient,  hairy.  Sepals  aum-polnted,  as  long  as  the  notched  rose- 
coloured  petals. — Waste  places. 

3.  G.  Robertia'num.  (Herb  Robert.)  Stems  reddish, 
spreading,  pubescent ;  branches  weak.  Leaves  3-divided,  or 
pedatey  5-dwided,  the  divisions  twice  piunatifid.  Sepals  awned, 
shorter  than  the  reddish-purple  petals.  Plant  with  a. very  strong 
odour, — Shaded  ravines  and  moist  woods. 

3.  ERO/r)IU3I.     Stoeksbill. 

E.  cicuta'rium.  Stem  low  and  spreading,  hair)'.  Leaves 
pinnate,  the  leaflets  sessile,  piunatifid.  Peduncles  several* 
flowered.  Styles  when  they  separate  from  the  beak  bearded  on 
the  inside. — Not  common. 

Order  XXIT.  OXALIDA'CEJE.  (Wood-Sorrel  F.) 
Low  herbs  with  an  acid  juice  and  alternate  compound 
leaves,  the  3  leaflets  obcordate  and  drooping  in  the  evening. 
Flowers  very  much  the  same  in  structure  as  in  the  preceding 
Order,  but  the  fruit  is  a  5-celled'pod,  each  cell  opening  in 
the  middle  of  the  back  (loculicidal),  and  the  valves  persistent 
Styles  5,  separate.     The  only  genus  is 

OX'AL.IS.     WooD-SomiEL. 

1.  0.  acetosella.  (White  Wood-Sorrel.  )  Scape  l-flower- 
ed.     Petals  ivhite,  with  reddish  vein<. — Cold  woods. 

2.  0.  Stricta.  (Yellow  W.)  Peduncles  ^-fi-flowered,  longer 
than  the  leaves.  Petals  yeloic.  Pod  elongated,  erect  in  fruit. 
— Copses  and  cultivated  grounds. 
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Order  XXIII.    BALSAMINA'CE^.    (Balsam  Family.) 

Smooth  herbs,  with  succulent  stems  and  simple  exstipulate 

leaves.     Flowers   irregular,  the  sepals  and  petals   coloured 

alike,  one  of  the  coloured  sepala  spurred,  the  spur  with  a  tail. 

Stamens  5,  coherent  above.     Pod  bursting  elastically  and  dis- 

cliarging  its  seeds  with  considerable  force.     The  only  genus 

is 

iMPA'TlERfS.     Touch-me-not.     Jewel-Weed. 

1.  I.  fulva.  (Spotted  Toucii-me-not.)  Flowers  orange- 
coloured,  spotted  with  reddish  brown.  Sac  longer  than  broad, 
conical,  tapering  into  a  long  recurved  spur. — Cedar  swamps  and 
along  streams. 

2.  I.  pallida.  (Pale  T.)  Flowers  pale  yellow,  sparingly 
dotted  with  brown.  Sao  dilated,  broader  than  long,  ending  in  a 
short  spur. — Wet  places. 

Order  XXIV.     RUTA'CEJB.     (Rue  Family.) 

SJinihs,  with  conipound  transparently-dotied  leaves,  and 
an  acrid  taste.  Flowers  (with  us)  dioecious,  appearing  before 
the  leaves.  Stamens  hypogynous,  as  many  as  the  petals. 
Our  only  genus  is 

ZANTHOX'YL.UM.     PmOKLY  AsH. 

Z.  America'num.  (Northerjt  Prickly  Ash.  Tooth-ache 
Tree.)  A  prickly  shrub  with  yellowish-green  flowers  in  dense 
umbels  in  the  axils.  Sepals  obsolete  or  none.  Petals  5. 
Stamens  in  the  sterile  flowers  5.  Carpels  3-5,  forming  fleshy 
1-2-seeded  pods.  Fruit  very  pungent  and  aromatic.  Leaves 
pinnate,  4-5  pairs,  with  an  odd  one  at  the  end. — Forming  thick- 
ets in  low  grounds  along  streams. 

Order  XXV.       AITACARDIA'CE.^.    (Cashew  Family.) 

Trees  or  shrubs,  with  a  milky  or  resinous  juice,  and  alter- 
nate leaves  without  dots  or  stipules.  Sepals,  petals,  and 
stamens,  each  5.  Fruit  a  1-seeded  drupelet.  The  petals 
and  stamens  inserted  under  the  edge  of  a  disk  which  sur- 
rounds the  base  of  the  ovary.     The  only  genu'^  is 
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RHUS.    Sumach. 

1.  R.  typh'ina.  (Staghorn  Sumach.)  A  small  tree,  I0-.30 
feet  high,  with  densely  soj  t-hah-y  branches  and  stalks.  Flowers 
greenish-white,  polygamous,  forming  a  terminal  thyrse.  Fruit 
globular,  covered  with  crimson  hairs.  Leaves  pinnate,  leaflets 
11-31,  oblong-lanceolate,  serrate,  pointed. — Dry  hill-sides. 

2.  R.  glabra  (Smooth  S.)  is  smooth  and  seldom  exceeds  5 
feet  in  height. 

3.  R.  Toxicoden'dron.  (Poison  Ivy.)  Shrub  about  a  foot 
high,  smooth.  Leaves  3-foliolate,  leaflets  rhombic-ovate,  notched 
irregularly.  Flowers  polygamous,  in  slender  axillaiy  panicles. 
Plant  poisonous  to  the  touch. 

4.  R.  aromat'ica  (Fragrant  S.)  is  a  shrub  2-3  feet  high, 
with  3-foliolate  leaves,  sweet-scented  when  crushed,  and  catkin- 
like spikes  of  flowers  appearing  before  the  leaves. — Not  common. 

Order  XX VL  VITA'CE^.  (Vine  Family.) 
Shrubs  climbing  by  tendrils,  with  small  greenish  flowers  in 
panicled  clusters  opposite  the  leaves.  Stamens  as  many  as 
the  petals  and  opposite  them.  Calyx  minute.  Petals  -1  or  5, 
hypogynous  or  perigynous,  very  deciduous.  Fruit  a  berry, 
1-4  seeded.  Leaves  palmately  veined,  or  compound. 
Synop.<«i8  of  the  Ocncrn. 

1.  Vifis,    Leaves  simple,  heart-shaped  and  variously  lobed. 

2.  Anipclop'sis.    Leaves  coiiipound-digitate,  of  5  serrate  leaflets. 

1.  VITIS.    Grape. 

1.  V.  Labrus'ca.  (Northern  Fox-Grape.)  Leaves  and 
branches  woolly.  Berries  large,  dark  purple  or  amber-coloured.— 
Moist  thickets.  ■    ^ 

2.  V.  cordifo'lia.  (Frost  Grape.)  Leaves  smooth  or  nearly 
so,  bright  green  on  both  sides,  heart-shaped,  sharply  serrate. 
Berries  small,  blue  or  black. — Banks  of  streams. 

3.  AMPELiOP'SIS.    VnjGiNiA  (Jbeepeb. 
A.  QUinCLliefo'lia.     A  common  woody  vine  in  low  grounds. 
Leaves  digitate,  of  5   oblong-lanceolate  leaflets.     Tendrils  with 
sucker  like  disks  at  the  end,  by  which  they  cling  to  walls,  trunks 
of  trees,  &c.     Fruit  a  small  black  berry. 
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OnBER  XXVII.    RHAMNA'CE^.  (Buckthorn  Family.  ) 

Shrubs  with  simple  stipulate  leaves,  and  small  regular 
perigynous  greenish  or  whitish  flowers.  Stamens  opposite 
the  petals,  and  with  them  inserted  on  the  margin  of  a  fleshy 
disk  which  lines  the  calyx-tube.  Fruit  a  berry-like  drupe,  or 
a  pod. 

Synopsis  of  she  <^cneva. 

1.  IShamnns.     Petals  minute,  or  none.     Drupe   berry-like.      Calyx    and 

disk  free  from  the  ovary. 

2.  Ceaiio'lhus.    Petals  white,   lonj^-clawed,  hoded.    Fruit  dry,  dehiscent. 

Calyx  and  disk  adherent  to  the  base  of  the  ovary. 

1.    RHAM^US.     BUCKTEQBN. 

R.  alnifo'lius.  A  low  erect  shrubj  not  thorny,  with  oval 
acute  serrate  leaves,  and  apetalous  flowers.  Fruit  a  ,3-seeded 
berry. — Swamps. 

.^^^_CEAatO.'T«lI^,.    New  Jersey  Tea. 

C.  America'nus.  A  shrubby  plant  with  downy  branches, 
and  ovate,  3-ribbed,  serrate  leaves.  Flowers  in  white  clusters  at 
the  summit  of  the  naked  flower-branches.  Sepals  and  petals 
white,  the  latter  hooded,  and  with  slender  claws.  Pedicels  also 
white. — Dry  hill-sides. 

Order    XXVITI.    ^CELAST^RA'CEJE.  .  (Staff-tree    F.) 

Shrubs  with  simple  stipulate  leaves,  alternate  or  opposite 
and  small  regular  flowers,  the  sepals  and  petals  both  im- 
bricated in  the  bud.  Stamens  4-5,  alternate  with  the  petals, 
and  inserted  on  a  disk  which  fills  the  bottom  of  the  calyx. 
Pods  orange  or  crimson  when  ripe. 

Synopsis  ot  the  Crcncra. 

1.  Enon'ymns.    Flowers  perfect.    Sepals  4  or  5,  united  at  the  base,  and 

forming-  a  flat  calyx.    Branchlets    4-sidcd;    leaves  opposite.    Flowers 
axillary. 

2.  Celns'tras.    Flowers  polygamous.     Petals  and  stamens  5.    Calyx  cup- 

shaped.    Leaves  alternate.    Flowers  in  terminal  racemes. 

1.  EUOX'YMUS.    Spindle-tree. 
1.  E.  Americanus.    (Strawbkrry  Bush.)    A  low,  rather 
straggling  shrub,  with  short-peliohd  or  sessile  leaves,  the  latter 
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ovate  or  obovate,  pointed.  Flowers  greenish,  with  the  parts 
generally  in  fives.  Pods  rough-warty,  depressed,  crimson  when 
ripe. — Wooded  river-banks  and  low  grounds. 

2.  E.  atropurpu'reus  (Burxi>g  Bush)  ocenrs  in  the  west 
of  Ontario,  and  may  be  distinguished  from  No.  1  by  its  greater 
size  (4-8  feet  high),  its  long-petioled  leaves,  purplish  Jiower-'i,  and 
smooth  pods. 

3.  CEl.AS'TRUS.    Staff-tree. 

C.  scandens.  (Wax-woek.  Climbing  Bitter-Sweet.  )  A 
twining  smooth  shrub,  with  oblong-ovate,  serrate,  pointed 
leaves.  •  Flowers  small,  greenish,  in  terminal  racemes.  Pod^ 
orange-coloured.  These  burst  in  autumn  and  display  a  scarlet 
pulpy  aril,  presenting  a  highly  ornamental  appearance.  — Twining 
over  bushes  on  river-banks  and  in  thickets. 

Order  XXIX.  SAPINDA'CE^.  (Soapberry  Family.  ) 
Trees  or  shrubs,  with  compound  or  lobed  leaves,  and 
usually  unsymmetrical  and  often  irregular  flowers.  Sepals 
and  petals  4-5,  both  imbricated  in  the  bud.  Stamens  5-10, 
inserted  on  a  fleshy  disk  which  fills  the  bottom  of  the  calyx- 
tube.  Ovary  2-3  celled,  with  1  or  2  ovules  in  each  cell. 
Synopsis  of  the  Oencra. 

1.  Staphylc'a.    Floioers  perfect.    Lobes  of  the  coloured  calyx,  the  petals, 

and  the  stamens,  each  5.  Fruit  a  S-celled,  S-lubed,  inflated  pod.  Leaves 
pinnately  compound. 

2.  Acer.    Flowers  polygamous.    Leaves  simple,  variously  lobed    opposite. 

Calyx  coloured,  usually  5-lobed.  Petals  none,  or  as  many  as  the  sepals. 
Stamens  3-12.  Fruit  two  l-seeded  sainaras  joined  together,  at  length 
separating. 

1.  STAPHYr.E/A.    Bladder-Nut. 
S.  trifolia.  (American  Bladder-Nut.)  Shrub,  4-G  feet  high. 
Leaflets  3,  ovate,  pointed.     Flowers  white,  in  drooping  racemes, 
at  the  ends  of  the  branchlets. — Thickets  and  hill-sides. 

2.  ACER.    Maple. 

1.  A.  Pennsylva'nicum.  (Striped  Maple.)  A  small  tree, 
10-20  feet  high,  with  light-green  bark  striped  with  dark  lines. 
Leaves  3-lobed  at  the  apex,  finely  and  sharply  doubly -serrate, 
the  lobes  taper-pointed.     Flowers  greenish  in  terminal  racemes, 
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appearing   after   the   leaves.        Samaras   large^    with   divergent 
wings.  — Rich  woods. 

2.  A.  spica'tum.  (Mountain  Maple.)  A  shrub  or  small 
tree,  4-8  feet  high,  growing  in  clumps  in  low  grounds.  Leaves 
3-lobed,  coarsely  serrate,  the  lobes  taper-pointed.  Flowers 
greenish,  appearing  after  the  leaves,  in  dense  upright  racemes. 
Fruit  with  smiU  widely-diverging  wings. 

3.  A.  sacCiiari'nuiTl,  (Sugar  Maple.)  A  fine  tree,  with 
3-5  lobed  leaves,  a  paler  green  underneath,  the  sinuses  rounded, 
and  the  lobes  spar-ingly  sinuate-toothed.  Flowers  greenish-yellow, 
drooping  on  slender  hairy  pedicels,  appearing  at  the  same  time  as 
the  leaves.     Calyx  fringed  oa  tlie  margin. — Rich  woods. 

4.  A.  dasycar'pum.  (White  or  Silver  M.)  Leaves  deeply 
5-lobed,  the  sinuses  rather  acute,  silvery-white  underneath,  the 
divisions  narrow,  sharply  toothed.  Flowers  in  erect  clusters, 
greenish-yellow,  ap>pearing  much  before  the  leaves ;  j^etals  none. 
Samara  very  large,  woolly  when  young. — River  banks  and  low 
grounds. 

5.  A.  ru'brum.  (Red  M.)  Leaves  3-5  lobed,  the  sinuses 
acute.  Flowers  red,  appearing  much  before  the  leaves.  Petals 
linear-oblong.  Samara  small  and  smooth,  on  drooping  pedicels. 
A  smaller  tree  than  No.  4,  with  reddish  twigs,  and  turning  bright 
ftrimson  in  the  autumn. — Swamps. 

OiiDER  XXX.   POLYaALA'CEiE.    (Milkwort  Family.) 

Herbs  with  entire  exstipulate  leaves,  and  irregular  hy- 
pogynous  flowers.  Stamens  6  or  8,  monadelphous  or  diadel- 
phous,  the  anthers  1 -celled,  and  opening  at  the  top  by  a 
pore.  Pod  2-celled  and  2-seeded,  flattened  contrary  to  the 
partition.     The  only  genus  with  us  is 

POLY  G' ALA.    Milk- Wort. 

Sepals  5,  the  upper  one  and  the  two  lower  ones  small  and  often 
greenish,  the  2  lateral  one.s,  called  wings,  larger  and  coloured  like 
the  petals.  Petals  3,  connected  with  each  other  and  with  the 
tube  of  filaments,  the  lower  one  keel-shaped,  and  usually  fringed 
or  crested  %t  the  top.     Style  prolonged  and  curved. 
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1-  P.  verticilla'ta.  Flowers  small,  greenish-M^hite,  in  slender 
spikes.  Stems  4-8  inches  -high,  much  branched.  Stern-leaves 
I'm  ai\  4-5  in  a  whorl,  the  upper  ones  scattered. — Dry  soil. 

2.  P.  Sen'ega.  (Seneca  Snakerogt.)  Flowers  grecnish- 
whitc,  in  <i  solitary  cylindrical  close  spike.  Stems  several,  from 
:i  hard  knotty  rootstock,  6-12  inches  high.  Leaves  lanceolate, 
with  rough  margins,  alternate. — Dry  hill-sides  and  thickets. 

3.  P.  polyg'ama.  Flowers  rose-purple,  showy,  fringed,  in  a 
many-Jlowered  raceme.  Stems  5-8  inch^  s  high,  tufted  and  very 
leafy,  the  leaves  linear-oblong  or  oblanceolate.  Whitish  fertile 
flowers  on  underground  runners. — Dry  soil. 

4.  P.  paucifo'lia.  (Fringed  P.)  Flowers  rose-purple,  very 
showy,  fringed,  only  1-3  in  number.  Stems  1-4  inches  high, 
from  long  underground  runners,  which  also  bear  concealed 
fertile  flowers.  Leaves  ovate,  crowded  at  the  top  of  the  stem.— 
Dry  woods. 

Order  XXXL     LEGtJMINO'SiE.     (Pulse  Family.) 
-A 

Herbs,  shrubs,  or  trees,  mostly  with  compound  alternate 
stipulate  leaveS;  and  papilionaceous  corollas.  (For  descrip- 
tion of  a  typical  flower  see  Part  I.,  cap.  v.)  Stamens  usually 
10,  monadelplious,  diudelphous,  or  distinct.    Fruit  a  legume. 

Sjuopsis  of  llic  Genera. 

1.  liupi'nns.    Leaves  palmafely-compound,  leaflets  7-9.      Flowers  in  ter 

minal  racemes.     Stamens  monadelphcus. 

2.  Ti'ifo'JiHiu.    Leaves  of  3  leaflets.    Flowers  in  heads.    Stamens  diadel- 

phous. 

3.  Mcilira'so.     Leaves  pinnate,  of  3  leaflets.     Flowers  in  axillary  spikes. 

Pod  carved  or  coiled.    Stamens  diadelphous. 

4  l?Ieli5o'5H«i.  Leaves  pinnate,  of  3  leafleis,  the  leaflets  toothed.  Flowers 
in  slender  axillary  racemes.  Pod  wrinkled,  1-2  seeded.  Stamens  dia- 
delphous. 

5.  Slobiu'ia.  Trees.  Leaves  odd-pinnate,  often  with  spines  for  stipules, 
and  the  leaflets  with  small  stipules.'  Flowers  in  han.:ing:  axillary  la- 
cenies.    Pod  marp:ined  on  one  edge.     Stamens  diadelphous. 

f).  Asti'as'ahis.  Leaves  odd-pinnate,  leaflets  numerous.  Flowers  in  dense 
axillary  spikes.  Corolla  long  and  narrow.  Pod  turgid,  one  or  both  su- 
tures (see  Part  I.,  section  138)  2^'ojeeting  into  tlie  cell,  thus  partially  or 
wholly  dividing  the  cavity.    Stamens  diadelphous. 
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7.  I>csmo'dlnm.    Leaves  pinnate,  of  3  leaflets.     Calyx  2-lipijed.    Flowers 

purple  or  purplish,  in  axillary  or  terminal  racemes.  Pod  flat,  the  lower 
mxnjiti  de^'pli/  lobed,  thus  making  the  pod  jointed,  rougfhened  with 
hooked  hairs,  causiisg  the  pods  to  adhere  to  the  clothing,  &c.  Stamens 
diadelphous, 

8.  liCiipedJi'za.    Leaves  pinnate,  of    3  leaflets.     Calyx  5-cleft.    Pod   flat, 

oval  or  roundish,  occasionally  2-jointed,  but  only  1-secdcd.  Flowers 
sometimes  polygamous.     Stamens  diadelphous. 

9.  Vicia.    Leaves  abruptly  pinnate,  th!'.  leafstalk  prolonged  into  a  tendril. 

Flowers  axillary.  Style  fdiform,  hairy  at  the  apex.  Pod  2-sevei-al- 
seeded.    Stamens  diadelphous. 

10.  lialh'yriis.    Leaves  as  in  Vicia.    Style  flaftish,  flattened  above,  and  hairy 

down  the  side  opposite  the  free  stamen.    Stamens  diadelphous. 

11.  A'pios.    A  twining  herb.        Leases  pinnate,  of  5-7  leaflets.     Keel  of  the 

flower  slender  and  coiled  inward.  Flowers  in  dense  racemes.  Stamens 
diadelphous. 

12.  Amphicaipoe'a.    A   low  and  slender  tinner,  the  stem  clothed  with 

brownish  hairs.  Leaves  pinnate,  of  3  leaflets.  Flowers  polygamous 
those  of  the  upper  racemes  perfect,  those  near  the  base  fertile,  with  the 
corolla  inconspicuous  or  none.     Stamens  diadelphous. 

13.  Bapti*'ia.    Leaves  palmate,  of  3  leaflets.    Stamens  all  separate.     The 

keel-petals  nearly  separate.    Racemes  terminacing  the  bush}  branches. 

1.  liUPI'NUS.    Lupine. 

L.  peren'nis.  (Wild  Lupine.)  Stem  erect,  somewhat  liairy. 
Leaflets  7-9,  oblanccolate.  Calyx  deeply  2-lipped.  Pods  hairy. 
— Sandy  soil. 

2.  TRIFO'IillTM.    Clover.     Trefoil. 

1.  T.  arvense.  (IIabeit-foot  or  Stone  Clover.)  Stem 
erect,  4-12  inches  high,  branching.  Heads  of  whitish  flowers 
oblong,  very  -sl'h/  and  soft.  Calyx-teeth  fringed  with  long  silky 
hairs. — Dry  fields. 

2.  T.  pratense.  (Eed  C.)  Stems  and  leaves  somewhat 
hairy,  the  latter  marked  with  a  pale  spot  on  the  upper  side. 
Flowers  purplish,  in  dense  heads. — Pastures. 

3.  T.  repans.  (White  C.)  Smooth,  creeping.  Heads  of 
white  flowers  rather  loose. — Fields  everywhere. 

3.  MEDICA'GO.     Medick. 
1.    M.    lupnli'na.      (Black    Medick.)      Stem    procumbent, 
downy.     Leaflets  obovate,  toothed  at  the  apex.     Flowers  yellow. 
Pods  kidney-shaped. — Waste  places. 


32 


COMMON  CANADIAN  WILD  PTANTS. 


2.  M.  sati'va  (Lucerne)  haspvrplejloivers  in  a.  long  raceme, 
and  spirally -twisted  pods. — Cultivated  fields. 

4r.  MELILO'TUS.     Sweet  Clover. 

1.  M.  oflS-Cinalis.  (Yellow  Melilot.)  Stem  erect,  2-4  feet 
high.  Leaflets  obovate-oblong.  Flowers  yellow.  Pod  droop- 
ing, 2-seeded. — Waste  places. 

2.  M.  alba  (White  M.)  is  much  like  No.  1,  but  has  white 
flowers. — Escaped  from  gardens. 

5.  ROBIIV'IA.    Locust-tree. 

1.  R.  Pseudaca'cia.  (Common  Locust.)  Racemes  <iT^--v'i'^'- 
loose.     Flowers  white,  fragrant.     A  large  tree. 

2.  R.  visco'sa.  (Clammy  L.)  Racemes  croicded.  Flowers 
white  with  a  reddish  tinge.  Branchkis  and  lea/stalks  clammy. 
Smaller  than  No.  1. 

6.  ASTRAG'ALiXJS.     Milk-Vetch. 

1.  A.  Canadensis.  (Canadian  Milk- Vetch.)  Stem  erect, 
1-4  feet  high,  somewhat  pubescent.  Leaflets  10  or  rnore  pairs, 
with  an  odd  one  at  the  end.  Flowers  fjreenish  yellow,  very  mi- 
merous. — River-banks. 

2.  A.  Coop'eri  has  fewer  leaflets,  and  icfdte  floicers  in  a  short 
spike. — Not  common. 

7.  DE3MO'DIU3I.     Tick-Trefoil. 

1.  D.  nudiflo'rum.  Stem  smooth,  4-8  inches  high.  Leaves 
crowded  at  the  summit  of  sterile  stems.  Flowers  in  a  terminal 
raceme  or  x:)anicle,  on  a  scape  which  rises  from  the  root.  Leaflets 
broadly  ovate. 

2.  D.  acumina'tum.  Stem  pubescent.  Leaves  all  crowded 
at  the  summit  of  the  stem,  from  ivhich  the  raceme  or  panicle 
arises.     Leaflets  conspicuously  pointed. — Rich  woods. 

3.  D.  CUSpida'tum.  Stems  tall,  erect,  very  smooth.  Leaf- 
le':s  ovate-lanceolate,  taper-pointed,  very  large,  green  on  both 
sides.     Flowers  and  bracts  large.     Pod  4-6  jointed. — Thickets. 

4.  D.  panicula'tum.  Stem  slender,  nearly  smooth.  Leaflets 
oblong-lanceolate,  tapering  to  a  blunt  point.  Flowers  medium- 
sized.  Pod  3-5-jointed,  the  joints  triangular.  Racemes  panicled, 
— Rich  woods. 
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5.  D.  Canadense.  Stem  erect,  hairj,  tall,  furrowed.  Leaf- 
lets oblong-laiiceolate,  lolth  mnanij  slraightish  reins.  Flowers 
large,  about  ^  an  inch  long. — Dry  woods. 

8.   L.ESP.EDE'ZA.     Bush-ClovKB. 

1.  L.  hirta.  Stem  erect,  wand-like,  tall,  pubescent.  Leaflets 
roundish  or  oval,  pubescent.  Spikes  dense,  on  pe  /uncles  lomjer 
than  the  leaves.  Corolla  yellowish-white,  with  a  purple  spot  on 
the  standard. 

2.  L.  capita'ta.  Peduncles  and  petioles  slwrt.  Leaflets  vary- 
ing from  oblong  to  linear,  silky  underneath.  Flowers  in  dense 
heads  ;  corolla  as  in  No.  1.  Calyx  much  longer  than  the  pod. — 
Both  species  are  found  in  dry  soil. 

9.  VICIA.  Vetch. 
L  V.  sati'va.  (Common  Vktcii  or  Tare.)  Stem  simple, 
somewhat  pubescent.  Leaflets  10-14,  varying  from  obovate- 
oblong  to  linear.  Floioers  pui'ple,  larrje,  one  or  tioo  tofjether^  ses- 
sile in  the  axils,  or  nearly  so. — Cultivated  fields  and  waste 
grounds. 

2.  V.  Cracca.  (Titfted  V.)  Downy-pubescent.  LeaflHs 
^1-^4,  oblong  lanceolate,  strongly  mucronate.  Peduncles  lomj, 
bearing  a  dense  one-sided  raceme  of  blue  jloivers,  bent  downward 
in  the  spike,  and  turning  purple  before  withering. — Borders  of 
thickets,  and  pastures.     Chiefly  eastward. 

3.  V.  Carolinia'na.  Smooth.  Leaflets  8-12,  oblong. 
Peduncles  bearing  a  rather  loose  raceme  of  whitish  flowers,  th« 
keel  tipped  with  blue. — Low  grounds  and  river- banks. 

4.  V.  America'na.  Smooth.  Leaflets  10-14,  oval  or  ovate< 
oblong,  very  veiny.  Peduncles  4-S flowered,  flowers  purple. — 
Moist  places. 

5.  V.  hirsu'ta.  Stem  weak.  Leaflets  12-16,.  linear.  Pedun- 
cles 3-G-flowered.     Pods  hairy,  2-seeded. — Chiefly  eastward. 

10.  LiATH'YRUS.    Everlasting  Pea. 
1.  L.  marit'imus.     (Beach  Pea.)     Stem  stout,  about  a  foot 
high.     Leaflets  8-16,  oval  or  obovate.     Stipules  broadly  halberd- 
shaped,  about  as  large  as  the  leaflets.  Flowers  large,  purple. — Sea- 
coast,  aud  shores  of  the  Great  Lakes, 
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'2.  L.  veno'silS.  (Veiny  E.)  Stem  2-3  feet  high.  Leaflets 
10-14.  Stipules  vpj-y  small,  slender,  half  arrow-shajtecL  Flowers 
numerous. — Siiady  banks,  chiefly  westward  and  southward. 

3.  L.  OChroleu'cus.  (PaleE.)  Stem  slender.  Leaflets  6-8, 
smooth  and  glaucous.  Stipu.es  half  heart- sltaped,  large.  Corolla 
ye  lloiciih  -  wldte. 

4.  L.  palus'tris,  (MaPwShE.)  Stem  slender,  wing-margined. 
Leaflets  4-8,  laniceolate,  linear,  or  narrowly  oblong,  shaiply  mu- 
cronate.  Stipules  small,  half  arrow-shaped.  Corolla  blue- 
purple. — Moist  places.  Var.  myrtifolius  has  oblong-lanceolate 
leaflets,  and  pale-purple  flowers.  Upj^er  stipules  much  larger 
tlian  the  lower  ones. 

11.  A'PIOS.    Gbound-Nut.    Wild  Bean. 
A.  tubero'sa.     Flowers   brown-purple. — ^A  cov  ■•"   twining 
plant  in  low  grounds. 

15.  AMPHICARP.E'A.     Hog  Pea-Nut, 

A.  monoi'ca.  Flowers  white  or  purplish. — Moist  thickets 
and  river- banks. 

13.  BAPTIS'IA.    False  Ixbioo. 

B.  tincto'ria.  <Wild  Indigo.)  Smooth  and  slender,  2-3  feet 
high,  branching.  Leaves  nearly  sessile.  Leaflets  w\ dge-obovate, 
turning  black  on  drying.  Flowers  yellow. — Dry  soil,  Lake  Erie 
coast. 

Orber  XXXIL     ROSA'CEJE.    (Rose  Faimilt.) 

Herbs,  shrubs,  or  trt^es,  with  alternate  stipulate  leaves, 
and  regular  flowers.  The  petals  (mostlj^  5)  and  stamens 
(mostly  more  than  10)  inserted  t)n  the  edge  of  a  disk  which 
lines  the  calyx-tube.  (See  Part  L,  sections  43  to  45,  for 
typical  flowers.) 

SyKopsl-*    of  i\\r    CJcnrra. 

SuBORDEit    AMYGDALEZ]]. 

1.  Prunus.    Calyx  .^-cleft,  free  from  the  ovary,  deciduous.     Fitiifc  a  drupe. 

Suborder    ROSACEA. 

2.  S|>iri«'a.    Carpels  mostly  5,  fonuing  follicles  in  fruit.      Calyx  6-cIettn 

short.    Petals  obovate,  similar. 
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3.  IJiJIc'nia.    Carpels  and  fruit  as  in  Spiraa.     Calyx  elongated,  5-toothed. 

Petals  slender,  dissimilar. 

4.  Aa^riiuo'iiia.    Carpels  2,   forming-  achenes  enclosed    in    the    hardened 

calyx-tube.  Calyx  armed  with  hooked  bristles.  Flowers  yellow,  in 
slender  spikes. 

3.  Gl<'iini.  Carpels  numerous,  one-ovuled,  becoming  dry  nchenes,  the  per- 
sistent styles  becoming-  fails,  pluiiio.se  or  naked,  and  straight  or  jointed. 
Calyx-lobis  with  5  alternating  bractlcts. 

C.  l^'a'dsJri'nia.  Carpels  2-6,  forming  achenes.  Leaves  radi(a\  of  3 
wedge-form  leaflets.  Bractlcts  of  the  calyx  minute  arid  deciduous. 
Flowers  yellow,  on  bractcd scapes. 

7.  Potrn?i''!a.  CaiT>els  numerous,  forming  achenes  heaped  on  a  dry  recep- 
tacle, the  styles  not  forming  tails.  Lobes  of  the  calyx  with  5  alternating 
bracts. 

5.  Frasja'ria.    Flower  as  in  Potentilla,  but  receptacle  becoming  fleshy  or 

pulpy  and  scarlet  in  fruit.  (See  Part  I,  section  151.)  Leaves  all  radical, 
of  3  leaflets.  Low  plants  producing  runners. 
•'.  Ii>a!ibar'da.  Carpels  5-10,  each  2-o\  uled,  forming  nearly  dry  drupelets. 
Calyx  5-C-parted,  3  of  the  divisions  larger  than  the  others,  and  toothed. 
Calyx  without  bracts,  persistent,  enclosing  the  fruit.  Leaves  radical, 
round  heart-shaped.     Flowers  white,  on  scapes. 

10.  fiSubii^i.    Carpels  niunero  s,  2-ovuled,  forming  drupelets  heaped  on  the 

rtceptacle.  (See  Part  I.,  section  lf-0.)  Fruit  eilible.  Calyx  without 
bracts. 

11.  Ro-<a.    Carpels  numerous,  1-ovuled,  forming  achenes  enclosed  in  tlie 

fleshy  calyx-tube.    (See  Part  I.,  section  44.) 

SUBOBDER     POME^. 

12.  C.'ratac's[ii«i.    Calyx-tube  urn-shaped,  becoming  thick  and  fleshy  in  fruit, 

enclosing  and  combined  a\  ;th  the  2-5  carpels.  P'ruit  a  pon.e,  but  drupe- 
like, containing  2-5  bony  nutlets.  Thorny  dhviibs.  Flowers  geneially 
white. 

13.  Pyi'H!*.    Fniit  a  pome  or  berry-like,  the  2-5  carpels  or  cells  of  a  paperj^  or 

cartilaginous  texture  (see  Part  I„  sections  45  and  148),  each  2  seeded. 
Shrubs  or  trees. 

14.  A58ic"an'*'8dcr.     Pome  beny-like,  W-ccUed,  i.e.,  with  twice  as  many 

cells  as  .styles.  Petals  narrow.  Otherwise  as  in  Pyrus.  Shrubs  or  small 
trees,  nut  thorny. 

1.  PRUIVITS.    Tlum.     Cherry. 

1.  P.  America'na.  (Wild  Plum.)  A  thorny  tree  8-20  feet 
hiyh,  with  orange  or  red  drupes  half  an  inch  or  more  in  diameter; 
and  ovate,  conspicuously  pointed,  s:  rrate,  veiny  leaves.    Flowers 
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white,  appearing  before  the  leaves,  in  nmbel-like  lateral  clusters. 
— Woods  and  river-banks. 

2.  P.  pu'mila.  (Dwarf  Cherry.)  A  small  trailing  shrub, 
(;-lS  inches  high.  Leaves  obovate-lanceolate,  tapering  to  the 
base,  toothed  near  the  apex,  pale  beneath.  Flowers  in  umbels 
of  '2  4,  appearing  with  the  leaves.  Fi^uit  ovoid,  dark  red,  as 
]\v'.:g  as  a  good-sized  pea. — Sandy  or  gravelly  "soil,  along  the 
{ I ;  eat  Lakes. 

.'1  P.  Pennsylva'nica.  (Wild  Red  Cherry.)  A  tree  20- 
MO  feet  highr  or  shrubby.  Leaves  oblong-lanceolate,  sharply 
F^ei-rate,  green  both  sides.  Flowers  (appearing  with  the  leaves) 
in  large  clusters,  the  pedicels  elongated.  Fruit  globular,  as 
large  as  a  red  currant,  very  sour. — Rocky  thickets,  and  in  old 
windfalls. 

4.  P.  Virginia'na.  (Choke-Cherry.)  A  good-sized  shrub, 
o-lO  feet  high.  Leaves  oval,  oblong,  or  obovate,  finely  and 
sharply  serrate,  abruptly  pointed.  Flowers  in  short  erect  ra- 
cemes, appearing  after  the  leaves.  Fruit  red,  becoming  darker, 
very  astringent. — Woods  and  thickets. 

5.  P.  sero'tina.  (Wild  Black  Cherry.)  A  large  tree,  with 
reddish  brown  branches.  Leaves  smooth,  varying  from  oval  to 
ovate-lanceolate,  taper-pointed,  serrate,  with  short  and  blunt 
incurved  teeth,  shining  above.  Flowers  in  long  racemes.  Fruit 
purplish-black,  edible. — Woods  and  thickets. 

3.  SPIRiE'A.    Meadow-Sweet. 

1.  S.  opulifolia.  (Nine-Bark.)  Shrub  3-7  feet  high,  the 
old  bark  sepdVating  in  thin  layers.  Leaves  broadly  ovate  or 
cordate,  3-lobed,  doubly  crenate.  smooth.  Flowers  white,  in 
umbel-like  corymbs  terminating  the  branches.  Follicles  2-5,  in- 
Hated,  purplish. — River-banks. 

2.  S.  salicifolia.  (Cojmmon  Meadow-Sweet.)  Shrub  2-3 
feet  high,  nearly  smooth.  Leaves  wedge-lanceolate,  doubly 
serrate.  Flowers  white  or  rose-coloured,  in  a  dense  terminal 
panicle. — Low  grounds  along  streams. 

3.  S.  tomento'sa  (Downy  M.)  with  deep  rose-coloured  flow- 
ers, and  the  stems  and  under  surface  of  the  leaves  densely  woolly, 
occurs  eastward  towards  the  sea- coast. 
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3.  GHL.liS'\lA.    Indian-Physic, 

G.  trifolia'ta.  (Bowman's  Eoot.)  Herb  with  3-foliolate 
leaves  ;  the  leaflets  ovate -oblong,  pointed,  rather  coarsely  ser- 
rate ;  stipules  small,  awl-shaped,  entire.  Flowers  white  or  rose- 
coloured,  in  loose  few-flowered  corymbs. — Rich  woods,  chietly 
southwestward. 

*.  AGRIMO'NIA.    Agrimony. 

A.  Eupato'ria.  (OoivtMox  Agrimony.)  Stem  herbaceous., 
hairy,  2-3  feet  high.  Leaves  interruptedly-pinnate,  larger  leaflets 
5-7,  oblong-obovate,  coarsely  serrate.  Petals  yellow^  twice  as 
long  as  the  calyx. — Borders  of  woods. 

5.  GEUM.     AVENS. 

1.  G.  album.  (White  Avens.  )  Stem  2  feet  high,  branching, 
s^uoothish  or  downy.  Root-leaves  pinnate,  the  cauline  ones  3- 
divided,  lobed,  or  only  toothed.  Petals  white,  as  long  as  the 
calyx.  "Achenes  bristly,  tipped  with  the  hooked  lower  joint  of 
the  style,  the  upper  joint  falling  away. — Low  rich  woods  and 
thickets. 

2.  G.  macrophyl'lum.  Stem  bristly-hairy.  Root-leaves  in- 
terruptedly  pinnate,  the  terminal  leaflet  very  large  and  round- 
heart-shaped  ;  cauline  leaves  with  small  lateral  leaflets  and  a 
large  roundish  terminal  one,  all  unequally  toothed.  Flowers 
large  ;  petals  golden -yellow.  Receptac?e  of  the  fruit  nearly 
naked.  Achenes  tipped  as  iu  No.  1, — Cold  rocky  woods  and  low 
meadows. 

3.  G.  Strictum.  (Yellow  A.)  Stem  2-3  feet  high,  i-ather 
hairy.  Root-leaves  interruptedly  pinnate  ;  stem-leaves  3-5  folio- 
late,  leaflets  obovate  or  ovate.  Petals  yellow,  longer  than  tlie 
calyx.  Receptacle  of  the  fruit  downy.  Achenes  tipped  wfth  the 
hooked  style. — Dry  thickets. 

4.  G.  rivale.  (Water  or  Pttrple  Avens.)  Petals pt(r})lish- 
pellow ;  calyx  hroivn-purple.  Flowers  nodding,  but  the  fruiting 
heads  upright.  The  vpper  joint  of  the  style  feathery,  persistent. 
Stem  simple,  2  feet  high.  Root-leav4s  lyiate  ;  stem-leaves  few, 
o-foliolate,  lobed. — Bogs  and  wet  places. 

5.  G.  triflo'rum.  Stem  about  a  foot  high,  soft-hairy.  Flowerg 
'A  or  more  on  long  peduncles,  purple.    Styles  not  jointed,  feathery, 
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at  least  2  indies  lomj  in  the  fruit, — Dry  hills   and   thickets,  not 
common. 

6.  WAJ[>D=«;tei^\IA.  Barren  Strawberry. 

W.  fragarioi'des.  A  low  plant,  4-a  inches  high.  Leaflets  3, 
broadly  wetlge-form,  crenately  toothed.  Scape=!  several-flowered. 
Petals  yeliow,  longer  than  the  calyx. — Dry  woods  and  hill-sides. 

7.  POTExVTlL'LA.     ClNQXTE-FoiL. 

1.  p.  Norve'gica.  (Norway  Cinque-Foil.)  Stem  erects 
kairy,  Iwanching  above.  Leaves  palmate^  of  S  leaflets  ;  leaflets? 
obovate-oblong,  coarsely  serrate.  Flowers  in  cyniose  clusters. 
Petals  pale  yellow,  small,  not  lon<jer  than  the  sepals.  —Fields  and 
low  grounds. 

2-  P,  paradoxX  ^  plant  of  spreading  or  decumbent  habit,, 
with  pinnate  leaves  af  S-9  leafletSy  solitary  flowers,  small  petals, 
and  aehenes  with  an  appendage  at  the  base,  occurs  al(Mig  the 
sontlvwestcrn  shore  ol  Lake  Ontario. 

3.  P.  Canadensis^  (Canada  C.)  Stem  prostrate  or  ascend- 
ing, silky-hairy.  Leaves  palmate,  ef  S  leaflet'^,  the  latter  sei-rate 
towards  the  apex.  Flowers  solitiiry.  Petals  yellow,  lonr^r  that» 
the  sepals, — Di  y  soil. 

4.  P.  argent ea.  (SmvERYC.)  Stem  ascending,  branched  at 
the  summit,  white-woolly.  Leaves  palmate,  of  5  leaflets,  the  lat- 
ter deeply  serrate  towards  the  apex,  w^itft  revolute  ntarijins,  and 
woolhj  beneath.  Petals  yellow,  longer  tlian  the  sepals. — Dry 
fields  and  roadsides. 

5v  P.  argu'ta.  Stem  stout,  1-2  feet  high,  brownish-hairy. 
Leaves  piniiate,  of  3-9  oval  serrate  leaflets,  downy  underneath. 
Flowers  in  dense  cymose  clusters.  Petals  yellowish  or  cream- 
coloured,  deciduous.     Plant  clammy  above. — Dry  thickets. 

6.  P.  anseri'na.  (Silver- Weed.)  A  low^  plant,  creepiwj  tcitk 
slender  runners.  Leaves  all  radical,  interruptedly  pinnate  ;  leaf- 
lets 9-19,  serrate,  green  above,  silvei'y-silktf  iK^neath.  FLwers soli- 
tary, on  long  scLipe-lile  -pedwades,.  bright  yellow\ — River  and  lake 
margais. 

7.  P.  frirtico'sa.  (Shro-i^by  O.)  Stem  erect,  t^hrubbyy  \-^ 
feet  high,   much   branched.     Leaves    pinnate^    of    5-7    leaflets. 
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closely   ci'owded,    entire,    silky,    especially    beneath.      Flowers 
numerous,  large,   yellow,  terminating  the  branches. — Bogs. 

8.  P.  tridenta'ta  (Three-toothed  C.)  is  ccnunou  eastward 
towards  the  sea-coast.  Stem  4-6  inches  high.  Leaves  rigid, 
palmate,  of  3  wedge-shaped  leaflets,  S-tootlied  at,  the  aj^ex.  Petals 
trklte. 

9.  P.  pa''.tistris.  (Marsh  Five-Fingee.)  Stem  ascending. 
Leaves  pinnate,  of  5-7  lanceolate,  crowded,  deeply  serrate  leaf- 
lets, whitish  l)eneath.  €alpx  an  inch  broad^  dark  purple  inside.. 
Petals  purple.  — Bogs. 

8.  PRAGA'RIAl,     Strawberhy. 
L  P.  Virginia'na.     Achenes  deej)ly  imbedded  in  pits  on  the 
surface   of  the   fleshy   receptacle  ;    calyx  erect  after  flowering. 
Leaflets  firm, 

2.  F.  ves'ca,     Achenes  not  sunk  in  pif^s,  but  merely  on  the  sur- 
face of  the  receptacle  ;  calyx  spreading.     Leaflets  thin. 
■9.  DALiIBAll'DA.     Dalibakda.     ♦ 
D.  repons.     Stems  tufted,  downy.     Whole  plant  with  some- 
thing of  the  asjject  of  a  violet. — Low  woods. 

10.    RUBUS.      BllAMBLE. 

\.  R.  odora'tns.  (Purple-Flowering  Raspberry.)  Shrub- 
by, 0-5  feet  high.  Branches,  peduncles,  and  calyx  clammy  tcith 
glandular  hairs.  Flowers  large  and  handsome,  rose-purple. 
Loaves  large,  broadly  ovate,  3-5  lobed,  the  lobes  acute,  minutely 
fcootlied.     Fruit  flat. 

2.  E..  triflo'ms.  (Dwarf  Raspberry.)  Stems  ascending  or 
trailing,  a  foot  high,  not  prickly.  Leaflets  3-5,  nearly  smooth, 
rhombic-o\ate,  acute  at  both  ends,  doubly  serrate.  Peduncle 
usually  o-flowered.  Petals  white  ;  sepals  reflexed.  Fruit  red. — 
Cedar  swamps. 

3.  R.  strigo'sns.  (Wild  Red  Raspberry.)  Sterna  upright, 
hesel  with  stiff  straight  bristles.  Leaflets  3-5,  oblong-ovate, 
pointed,  cut-serrate,  whitish  beneath.  Fruit  light  red. — Hill-sides 
and  thickets. 

4.  R.  occidentalis.  (Black  Raspberry.)  -S'f-m  glanccns, 
recurved,  arTued  witli  hooked  prickles.     Leaflets  3,  o' '  .e,  pointed. 
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coarsely  serrate,  whiteHlowiiy  beneath.  Fruit  purpIish-T)Tacft:. — - 
Borders  of  tields,  especially  where  the  ground  has  been  btirneil 
®ver. 

5.  R.  villo'STlS.  (High  Blackberry.)  Stem  shnibby,  fnr, 
rowed,  erect  or  reclining^  armed  with  hooked  prickles.  Leaflets 
0-5,  nnequally  serrate,  the  terminal  one  eonspieuonsly  stalke<L 
Flov/ers  racemed,  nnmeixms^  large  and  white.  FruU  oUong.y  Nac^, 
— Borders  of  thickets. 

6.  R.  his'pidus  (Running  Swamp  BLAeKBERUT)  oecnrs  oe- 
easionally  in  low  meadows.  Stem  prostrate,  with  small  reflexedf 
prickles,,  sending  up  at  intervals  the  short  floMering  shoots^ 
Leaflets  mostly  3,  sniooth  and  shining.  Fruit  of  few  grains^  red 
or  purple. 

11.  ROSA.     EOSE. 

1'.  R.  Caroli'na.  (Swamp  Rose.)  Stem  4-8  feet  high,  erect, 
armed  with  stout  hooked  prickles,  but  no  bristles.  Leaflets  5-9, 
finely  serrate.  F/owers  in  corymbs,  numerous.  Calyx  and  (jlohulan 
uiiyvLi-tuhe  beset  with  (jlandular  bristles. — Wet  places. 

2.  R.  lu'cida.  (Dwarf  Wili>  Rose.)  Stem  1-2  feet  high, 
i,rmed  with  slender  almost  stravjht  prickles,  and  bristles..  Leaf- 
lets 5-&,  finely  seiTate.  Peduncles  t-S-Jtowered.  Cetlyx-tceth 
histly,  but  the  tube  in  fruit  nearly  smooth. — Dry  soil,  or  borders 
©f  swamps. 

3.  R'.  blanda.  (Early  Wild  Rose.)  Stem  1-3  feet  high. 
Prickles  few  and  scattered,  stinu/kt.  Leaflets  5-7.  Peduncles  IS- 
fiowe^td.  €dlyx  and  fruit  smooth,  the  lobes  of  the  calyx  erect 
and  connivent  in  fruit. — Dry  wootls  and  fields. 

4.  R.  nibigino'sa.  (Sweet-brier.)  Stem  tall.  Prickles 
numerous,  the  larger  hooked,  the  smaller  awl-shaped.  Leaflets 
5-7,  doubly  serrate,  glandular  beneatA.  Flowers  mostly  solitary!^ 
Fruit  pear-shaped  or  obovate. — Roadsides  and  fields. 

13.  CRAT^'GUS.    Hawthorn.. 

1.  C.  COCCin'ea.  (Scarlet-Fruitkd  Thorn.)  A  low  tree^ 
glabrous.  Leaves  rather  thin,  roundish-ovate,  serrate,  on  slender 
petioles.     Fruit  bright  red,  ovoid,  hardly  edible. — Thickets. 

2.  0.  tamento'sa.  (Blagk  or  Pear  Thorn.)  A  tall  shrub 
or  low  tree  J  downy  ^  at  least  when  young.     Leaves  thickish^  ovaJ 
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01-  broadly  ovate,  finely  serrate,  on  margined  petioles,  furrowed 
along  the  veins.  Fruit  globular  or  pear-shaped,  larger  than  in 
Xo.  J,  edible.— Thickets. 

3.  C.  Crus-galli.  (Cockspur  Thorn.)  A  shrub  or  low  tree, 
glahrom.  Lea\  es  thick,  shining  above,  loedge-ohovate,  finely  ser- 
rate. Petioles  very  short.  Fruit  globular,  bright  red.  Thorns 
very  long. — Thickets. 

13.  PYRUS.    Pear.    Apple. 

1.  P.  corona'ria.  (American  Crab-Apple.)  A  small  tree, 
with  ovate  serrate  simple  leaves.  Flowers  in  umbel-like  cymes. 
Styles  woolly  and  cohering  at  the  base.  Fruit  a  greenish  apjle. 
— Chiefly  west  of  Toronto. 

2.  P.  arbutifo'lia.  (Choke-Berry.)  A  shrub,  with  obovate 
finely  serrate  simpl'.  leaves.  Flow^ers  in  compount.  cymes.  Fruit 
berrp-like-,  nearly  globular,  dark-red  or  black. — Swamps, 

3.  P.  America'na.  (American  Mountain  Ash.)  A  f>mvM 
tree,  with  odd-jnnnate  leaves  of  13-15  leaflets,  tlie  latter  lanceo- 
late, taper-pointed,  sharply  serrate,  bright  green.  Fruit  scarlet, 
berry-like.  Flowers  in  flat  cymes. — Swamps  and  cool  woods, 
northward. 

14.  AMEIiAN'CHIER.    June-Berry,' 

A.  Canadensis.  (Siiadbush.)  A  shrub  or  small  tree,  with 
a  purplish,  berry-like,  edible  fruit.  The  variety  Botryapiuin 
has  ovate-oblong  leaves,  very  sharply  serrate,  and  v/hite  flowers 
in  long  drooping  racemes,  the  petals  4  times  as  long  as  the  calyx. 
The  variety  rotundifolia  has  broader  leaves  and  shorter  petals, 
and  6-10-flowered  racemes. 

Order  XXXIII.     SAXIFRAGA'CE^.     (Saxifrage  F.) 

Herbs  or  shrubs,  distinguished  from  Rosaceae  chiefly  in 
having  opposite  as  well  as  alternate  leaves,  and  usually  no 
stipules  ;  stamens  only  as  many  or  twice  as  many  as  the 
(usually  5)  petals  ;  and  the  carpels  fewer  than  the  petals 
(mostly  2),  and  usually  more  or  less  united  with  each  other. 
Stamens  and  petals  generally  inserted  on  the  calyx. 
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Synopsis  of  thv  Ocncra. 

1.  Ki'be^.    Shrubs,  sometimes  prickly,  with  alternate  and  palraately-veined 

arul  lobed  leaves,  which  are  plaited  in  the  bud.  Calyx  5-lobed,  the  tube 
adherent  to*  the  ovary  (superior).  Petals  5,  small,  inserted  on  the  calyx. 
Stxmens  5.     Styles  2.    Fruit  a  many-seeded  berry. 

2.  Pnrua!»/sia.    Smooth  herbs,  with  entire  and  chiefly  radical  leaves,  and 

solitary  flowers  terminating  the  long  scapes.  Petals  5,  large,  veiny,  each 
with  a  diiafer  of  sterile /ilamenfs  at  the  base.  Proper  stamens  5.  Stig- 
mas 4.    Pod  4-valved.    Calyx  free  from  the  ovary. 

3.  Saxil'rnga.    Herbs  with  clistcred  root-leaves.     Flowers  in  close  cymes 

Calyx-lobes  hardly  adherent  to  the  ovary.  Petals  5.  Stamens  10. 
Fruit  a  pair  of  fulliclcs,  slightly  united  at  the  base. 

4.  Ulitcl'la,    Low  and  slender  herbs,  with  round-heart-shaped  radical  leaves, 

those  on  the  scape  (if  any)  opposite.  Flowers  in  terminal  racemes. 
Calyx  5-lobed,  adherent  to  the  base  of  the  ovary.  Petals  5,  slender, 
jnnnatifid.    Stamens  10,  short.     Style?  2.     Pod  2-beakod,  but  1-celled. 

5.  'B'iarcl'la.    Slender  herbs,  with  radical  heart-shaped  leaves,  and  leafless 

scapes,  bearing  a  simple  raceme  of  flowers.  Calyx  bell-shaped,  5parted. 
Petals  5,  entire.  Stamens  10,  long  and  slender.  Pod  2-vahed,  the 
values  unequal. 

6.  Cyhrys<»P'<*M'-M>*>«      Small    and    smooth  herbs,   with  mostly  opposite 

roundish  leaves.  Cal3'x-tube  adherent  to  the  ovary.  Petals  none. 
Stamens  twice  as  many  as  the  calyx-lobes  (8-10),  inserted  on  a  conspic- 
uous disk.    Pod  2-lobed. 

1.  RI'BES,    Currant.     Gooseberry. 

1.  R.  Cynos'bati.  (Wild  Gooseberry.)  Stem  wi  h  small 
thorns  at  the  bases  of  the  leaves,  the  latter  downy,  on  slender 
petioles,  roundish  heart-shaped,  3-5  lobed.  Peduncles  shnder, 
2-3-flowered.  Berry  covered  with  long  pHchles. — Open  woods  and 
clearings. 

2.  R.  hirtel'lum.  (Small  Wild  Gooseberry.)  Stems  with 
vci-y  short  thorns  or  none.  Pedunclts  very  ahort,  l-2.flowere(l. 
Berry  small,  smooth. — Low  grounds. 

3.  R.  laous'tre.  (Swamp  Gooseberry.)  Shrubby.  Young 
stems  prickly,  and  thorny  at  the  bases  of  the  leaves.  Leaves 
cordate,  deeply  o-5-'ohed,  the  lobes  deeply  cut.  JRacemes  4~9-flcW' 
ered,  slender,  noddinrf.     Fruit  bristly. — Swamps  and  wet  woods. 

4.  R.  florldum.  (W^ild  Black  Currant.)  Stems  and  fruit 
tvithout  prickles  or  thorns.  Leaves  resinous-dotted,  sharply  3-5- 
lobed,  doubly  serrate.  Racemes  many-flowered,  drooping, 
Calyx  bell-?ba^-ed.     Fruit  black,  smooth,— Vroods. 
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5.  R.  rubmin.  (Wild  Red  Currant.)  A  low  shrub  with 
straggling  stems.  Leaves  obtusely  3-5-lobed.  Racemes  from 
lateral  buds  separate  from  the  leaf-btids,  drooping.  Calyx  flat. 
Fruit  redf  smooth. — Bogs  and  wet  woods. 

2.  PARIVAS'SIA.     Grass  of  Paenarsus. 
P.    Oarolinia'na.     Petals   sessile,    very   veiny.     Sterile    fila- 
ments 3  in  each  set.     Leaves  ovate  or  rounded,  usually  onhj  one 
low  dotvn  on  the  stalk.     Flower  an  inch  across, — Beaver  meadows 
and  wet  banks. 

3.  SAXIF'RAGA.     SAXIFRAGE. 

S.  Virginiensis.  (Early  Saxifrage.)  Stem  4-9  inches 
high.  Scape  clammy.  Leaves  obovate,  crenately  toothed. 
Petals  white,  oblong,  twice  as  long  as  the  sepals. — Damp  rocks 
along  streams. 

4r.   MITEIi'IiA.      MlTRE-WoRT.      BiSHOP's  CaP. 

1.  M.  diphyl'la.  (Two-leaved  Mitre-Wort.)  Stem  hairy. 
Leaves  cordate,  3-5-lobed,  those  on  the  scape  2,  opposite,  nearly 
sessile.     Flowers  white. — Rich  woods. 

2.  M.  nuda.  (Naked-Stalked  M.)  Stem  small  and 
delicate.  Leaves  kidney-shaped,  doubly  crenate.  Scape  leafless, 
few-flowered.  Mowei'S  greenish. — Deep  woods,  on  moss-covered 
logs,  &c. 

5.  TIARELi'LA.     Fal^E  MlTKE-WoBT. 

•  T.  COrdifo'lia.  Scape  leafless,  5-12  inches  high.  Leaves 
heart-shaped,  sharply-t-  othed,  sparsely  hairy  above,  downy  be- 
neath.    Petals  white,  oblong. — Rich  woods. 

G.  CIIRYSOPLE'IVIUM.     GoLDEN  SAXIFRAGE. 
C.  America'num.     A  low  and  delicate   smooth   herb,    with 
spreading  and  forking  stems.     Flowers   greenish-yellow,    incon- 
spicuous, nearly  sessile  in  the  forks. — Shady  wet  places. 

Order  XXXIV.     CRASSXILA'CE^.     (Orpine  Family.) 

Succulent  herbs  (except  in  our  genus),  chiefly  differing 
from  Saxifragacete  in  having  symmetrical  flowers^  the  sepals, 
petals,  and   carpels  being  the  same   in  number,    and  the 
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stamens  either  as  many  or  twice  as  many.     Tlie  only  genus 
rei^resented  among  our  common  wild  plants  is 

PEN'THORUM.  Ditch  Stone-Ckop. 
P.  sedoi'des.  Not  succulent.  Sepals  5.  Petals  -5,  if  any  ; 
sometimes  wanting.  Stamens  10.  Pod  5-angied,  5-1iorned,  and 
5-celled.  Leaves  scattered,  lanceolate,  acute  at  both  ends.  A 
homely  weed,  with  grcenish-^'ellow  flowers  in  a  loose  cyme. — 
Wet  places.  (Parts  of  the  flowers  occasionally  in  sixes  or 
sevens. ) 

Order  XXXV.   HAMAMELA'CE^.  (Witch-Hazel  F.) 

Tall  shrubs,  with  alternate  simple  leaves,  and  deciduous 
stipules.  Flowers  in  clusters  or  heads,  often  monoecious. 
Calyx  4-parted,  adherent  to  the  base  of  the  ovary,  the  latter 
of  2  united  carpels.  Fruit  a  2-beaked,  2-celled  woody  pod. 
opening  at  the  tt)p.  Petals  4,  strap-shaped,  inserted  on  the 
calj^x.  Stamens  8,  4  of  them  anther-bearing,  the  remaindei 
reduced  to  scales.     The  only  genus  with  us  is 

HAMAME'mS.     WitCH-Hazel. 

H.  Virginlca.  Leaves  obovate  or  oval,  crenate  or  wavy- 
toothed,  pubescent.  Flowers  yellow,  appearing  late  in  autumn. 
— Damp  woods,  chiefly  west  of  Toronto. 

Order  XXXVI     HAT.ORAGE.iE.     (Water-Mi lfoil  F. ) 

Aquatic  or  marsh  plants,  with  small  inconspicuous  flowers, 
sessile  in  the  axils  of  the  leaves  or  bracts.  Calyx-tube  ad- 
herent to  the  ovary,  the  latter  (in  our  genus)  4-lobed,  4- 
celled.  Limb  of  the  calyx  minute  or  none.  Petals  4,  if  any. 
Stamens  4  or  8.  Immersed  leaves  pinnately  dissected  into 
capillary  divisions.  Plants  mostly  under  water,  except  the 
flowers.     The  only  common  genus  here  is 

MYRIOPHYLi'LUM.     WATEK-MlLFOnL. 

L  M.  spica'tum.  Stamens  8.  Bracts  ovate,  entire,  shorter 
than  the  flowers.  Leaves  in  whorls  of  3  or  4.  Flowers  grocnishj, 
in  terminal  spikes.   '  Stem  yery  long. — Deep  water. 
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2.  M.  verticilla'tum.  Stamens  8.  Leaves  finely  dissected 
and  whoiied  as  in  No.  1.  Bracts  pectinate-pinnatifid,  much 
longer  tlian  the  fl<)wers,  and  the  spike  therefore  leafy.  Stem  2-4 
feet  long. — Stagnant  water. 

3.  M.  heterophyrium.  Stamens  4.  Lower  leaves  dissected, 
in  whorls  of  4  or  5.  Bracts  ovate  or  lanceolate,  finely  serrate, 
crowded,  the  lower  ones  pinnatifid.  Stem  stout. — Stagnant  or 
slow  A\'ater. 

Order  XXXVIT.  OWAGRA'CEiE.  (Evenixg-Primrose  F.) 

Herbs  with  perfect  and  symmetrical  flowers,  the  parts  of 

the  latter  in  twos  or   fours.     Calyx-tabe   adherent   to   the 

ovary  and  usually  prolonsjed  above  it.     Petals  and  stamens 

inserted  on  the  calyx.     Style  1.     Stigmas  2  or  4  or  capitate. 

(See  Part  I,  sections   39-42,    for    description   of    a   typical 

plant.) 

Hynop-iis  of  the  fSenern. 

1.  C'ircap'a.    PetaU  2,  olcordate.    Sfamem  S.     Sii.?ma  capitate.     Fruit  ftwr- 

like,  l-2-seede(1,  beset  with  hooked  bristles.     Delicate  low  plants  with 
opposite  leaves  and  very  small  white  flowers  in  racemes. 

2.  E|>il«'biuiM.    Petals  U.    Stamens  8.    Calj'^x  tube  hardly  prolonged  be- 

j'ond  the  ovary.     Fruit  a  linear  pod,  many-seeded,  the  seeds  provided 
tcith  tufts  of  downy  hair. 

3.  OEnoJlir'ra.    Petals  L    Stamens  S.    Stigina  4-lobed.    Floicers  yellow. 

Calyx-tube  much  prolonged.     Pods  cylindrical  or  club-shaped.    Seeds 
ivithout  tufts. 

4.  IjiKlwijs'ia.    Petals  U  or  none.    Stamens  h.    Calyx-tube  not  prolonged. 

Stigma  capitate. 

1.  ciRCiE'A.    Enchanter's  Nightshade. 

1.  C.  Lutetia'na.  Stem  1-2  feet  high.  Leaves  opposite, 
ovate,  slightly  toothed.  No  tracts  under  the  pedicels.  Fruit 
roundish,  hristly-hdiry,  2-celled. — Rich  woods. 

2.  C.  Alpi'na.  Stem  low  and  ddicate  (3-8  inches).  Leaves 
cordate,  coarsely  toothed.  Minute  bracts  under  the  pedicels. 
Fruit  club-shaped,  soft-hairy,  1-celled. — Deep  low  woods. 

3.  EPILO'BIU-II.     WlLLOW-HEBB. 

1.  E.  angustifo'lium.  (Great  Willow-herb.)  Stem  3-6 
feet  high,  simple.  Leaves  lanceolate.  Flowers  purple,  very 
showy,  in  a  terminal  raceme  or  spike.  Stigma  of  4  long  lobes. — 
Newly- cleared  land,. 
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2.  E.  palustre.  Stem  1-2  feet  high,  erect,  slender,  branching 
above,  hoary -pubescent.  Leaves  linear,  nearly  entire.  Flowers 
small,  corymhed  at  the  ends  of  the  branches,  purplish  or  white. 
Petals  erect.     Stigma  club-shaped. — Bogs. 

3.  E.  molle  is  occasionally  met  with.  It  differs  from  No.  2 
chiefly  in  having  the  leaves  crowded  and  their  points  more 
obtuse.     The  petals  are  rose-coloured. — Bogs. 

4.  E.  COlora'tum.  Stem  1-2  feet  high,  nearly  smooth. 
Leaves  lanceolate  or  ovate-lanceolate.  Flowers  small,  corymbed. 
Petals  purplish,  deeply  notched. — Extremely  common  in  wet 
places. 

3.  CEXOTHE'RA.    Evening  Peimbose. 

1.  OE.  bien'nis.  (Common^  Evexino  Primrose.)  Stem  S-4 
feet  high,  hairy.  Leaves  ovate-lanceolate.  Flowers  yellow, 
odorous,  in  a  leafy  spike,  opening  in  the  evening  or  in  cloudy 
weather.  Pods  oblong,  narrowing  towards  the  top. — Waste 
places. 

2.  (E.  Pu'mila.  (Small  E.)  Stem  low,  5-12  inches  hicfh, 
smooth  or  nearly  so.  Leaves  lanceolate  or  oblanceolate.  Pods 
nearly  sessile,  club-shaped,  J^-anfjled. — River  and  lake  margins. 

4.  liUDWIG'IA.    False  Loosestkife. 

L.  palustris.  (Water  Pttrslane.)  Stems  creeping  in  the 
mud  of  ditches  or  river  margins,  smooth.  Leaves  opj)osite, 
tapering  into  a  slender  petiole.  Flowers  sessile,  solitary,  usually 
without  petals.     Pod  4-sided. 

Order  XXXVIIL     LYTHRA'CE^.     (Loosestrife  F.) 

Herbs,  or  slightly  woody  plants,  with  opposite  or  whorled 
entire  leaves,  without  stipules.  Calyx  enclosing,  hid  free  from^ 
the  ovary.  Petals  (mostly  5)  and  stamens  (mostly  10)  in- 
serted on  the  calyx.  Flowers  axillary  or  whorled.  Style  1. 
Stigma  capitate.  The  only  common  representative  genus 
with  us  is 

NE^.^'A.    Swamp  LoosESTRrPE. 

N.  verticilla'ta.  Stems  curving,  2-6  feet  long,  4-6-sided. 
Leaves  lanceolate,  mostly  whorled.     Flowers  purple,  in  the  axils 


COMMON  CANADIAN  WILD  PLANTS.  47 

of  tlie  upper  leaves.  Calyx  bell-shaped,  with  5-7  erect  teeth, 
with  supplementary  projections  between  them.  Stamens  10, 
exseited,  5  longer  than  the  rest. — Swamps. 

Order  XXXIX.    UMBELLIF'EB,^.   (Parsley  Family.) 

Herbs  with  small  flowers  mostly  in  compound  umbels. 
Calyx-tube  grown  fast  to  the  surface  of  the  ovary  ;  calyx- 
teeth  minute  or  none.  The  6  petals  and  5  stamens  inserted 
on  a  disk  which  crowns  the  ovary.  Styles  2.  Fruit  dry, 
2-seeded.  Stems  hollow.  Leaves  usually  much  cut.  (Soe 
Part  I,  Chapter  VI,  for  description  of  a  typical  tiower.) 

Syuop^iis  of  the  dcnera. 

I  1.  Seeds  flat  (not  hollowed)  on  the  inner  face. 

1.  Hydroco'tylc.     Umbels  simple,   or  one  sprinnimj  from  thp  sxtmmif  of 

an*  «/)^r,  axillary.     Flowers  white.    Stem  slender  and  creeping.    Leases 
round-kidney-shaped. 

2.  SaMic'u!a.     Umhels  irrenidar  {or  comxtoxinA),  t\\e  greenish  flower.^  ea^y't- 

ate  in  the  umbellets.     Leaves  palmately  lobed  or  parted.    Fruit  jjlobular, 
covered  with  hooked  prickles. 
(In  the  Genera  which  follow,  the  ximhels  are  regularly  compound.) 

3.  Bau'cns.    Stem  bristly.    Leaves  twice-  or  th; ice-pin r'ate,  or  pinnatifid. 

Bracts  of  the  involucre  pinnatifld,  very  long.    Fruit  ribbed,   the  ribs 
bristly. 

4.  Ilcrack'nm.    Stem  3-h  feet  hinh,  woolly  tinA^vooved..    Leaves  1-2-tern- 

ately  compound.    Flowers  white,  the  outer  corollas  larijer  than  tlie 
others.    Fruit  winj-margined  at  the  junction  of  the  carpels,  very  flat. 

5.  Pa«fiiia'ca.    Stem  smooth,  grooved.     Leaves  pinnate.    Flowers  yellow, 

all  alike.    Fruit  as  in  No.  4. 

6.  Arcliansc^'ico-    Stem    smooth,    stout,    purple.     Leaves  2-3-tornately 

compound.    Flowers  greenish-ichite.    Fruit  smooth,  flatfish  on  tl.e  back, 
double-wing-margined,  each  carpel  with  3  ribs  on  the  back. 

7.  Couiosc'i'nnm.    Stem  smooth.    Leaves  finely  2-3-pinnately  compound, 

the  petioles  inflated.    Flouers  white.    Fruit  doubly  wing-nuirgined,  and 
with  3  narroio  wings  on  the  back  of  each  carpel. 

8.  Thaspiiim.    Stem  smooth.    Leaves  1-2-ternately  divided.    Flvicers  deep 

yellow.    Fruit  not  flattened,  lO-icinged  or  ribbed. 

9.  Zizia.    Stem  slender,  smooth  and  plaucons.    Leaves  2-3-tcrtiate!y  com- 

pound.    Flowers  yellow.     Rays  of  the  umbel  long  and  slender,     r  ruit 
contracted  at  the  junction  oj  the  carpels,  the  carpels  narrowly  5- ribbed. 
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10.  Cicu'Ca.    Stem  streaked  with  purple,  stout.     Leaves  thrice  cnmpound. 

Flowers  tvhite.    Fruit  a  little  contracted  at  the  sides,  the  carpels  strongly 
5-rihbed. 

11.  Slum.    Stem  grooved.     Leaves  simply  pinnate.     Flowers  white.    Fruit 

as  in  No.  10. 

12.  CiTPtotH-'nia.    Stem  smooth.     Leaves  S-foliolate.    TJie  umbels  with 

very  unejual  rays.     Flowers  white.     Fruit  nearly  as  in  Nos.  10  and  11. 
§  2.  Inner  face  of  each  seed  hollowed  lenythwise. 
13..  OsitioiTlii'za.    Leaves  large,  2-3-ternately  compound.     Flowers  white. 
Fruit  linear-oblong,  angled,  tapering  downwards  into  a  stalk-Uke  La^e. 
Ribs  of  the  carpels  bristly  upwards. 

§  3.  Inner  face  of  each  seed  curved  inwards  at  top  and  bottom. 
14.  Erigc'nia.    Stetn  low  and  smooth.    Leaves  2-3-ternately  divided.    Fruit 
twin.    Carpels  nearly  kidney-form.     Umbels  3-rayeJ,   small.     Flowera 
white. 

1.  IIYDROCOT'YI.E.     WateB  PenNTWORT. 
H.  America'na.     Stem  spreading  and  creeping,  very  slender. 
Leaves   kidney-shaped,    crenate,    slightly   lobed.     Umbels   3-5- 
flowered,  inconspicuous,  iu  the  axils  of  the  leaves. — Shady  wet 
places. 

3.  SAXiC'UIiA.    Sanicle.    Black  Snakeeoot. 

1.  S.  Canadensis.  Leaves  3-5-parted.  A  few  st^rninate 
flowers  among  the  perfect  ones,  and  on  very  short  pedice's.  Styles 
shorter  than  the  prickles  of  the  fruit. — Low  rich  woods,  not  so 
common  as  the  next. 

2.  S.  marilan'dica.  Leaves  S-T-parted.  Staminate  flowers 
numerous,  and  on  slender  pedicels.  Styles  long,  recurved. — liich 
woods. 

3.  DAU  rUS.     Caebot. 
D.  Caro'ta.     (Common  Caiiugt.  )     Found  wild  occasionally  in 
old  fields.     In  fruit  the  umbel  becomes  hollow  like  a  bird's  nest. 
4.  IIERACLE'UM.     Cow  Paesnip. 
n.  lana'tum.     Umbels  large  and  flat.     Petioles  of  the  leaves 
spreading  and  sheathing.     Leaves  very  large  ;   leaflets  broadlv 
heart-shaped,  deeply  lobed. — Low  wet  meadows. 

5.  PASTIXA'CA.     Paesmp. 

P.  sati'va.     (Common  Parsnip.)     Found  wild   in   old   lleUL^ 
and  alou"-  roadsides.     Leaflets  shinim'  above. 
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6.  ARCHAJfGEIi'ICA.     Archangelica. 

A.  atropurpu'rea.  (Great  Angelica.)  Stem  vcr^  tall 
<4-  6  feet)  and  stout,  dark  purple.  Whole  plant  strong-scented, 
reticles  much  inflated  at  the  base. — Marshes  and  low  rivcr- 
fcanks. 

7.  CONIOSEO'lVUM.      HF.mOCK-PARSLEY. 

C.  Canadense.  Stem  2-4  feet  high.  Petioles  much  inflated. 
Leaflets  of  the  involucels  awl-shaped. — Swamps. 

8,    THASPIC3I.      MEADOW-PARSNn». 

T.  an'reum.  Stem  1-2  feet  high,  angular-furrowed.  Leaflets 
oblong-lanceolate,  sharply  serrate.  Fruit  with  10  loinged  rid<jp.% 
or  ia  var.  apterum  with  10  riljs.— Dry  or  rich  woods. 

9.  ZIZIA.    ZrzTA. 
Z.  integer'rima.     Stem  slender,   1-2  feet  liigh.     Involucels 
iioue.     Plant  strong-seen tcfl. — Rocky  hill-sides. 

10.  CICU'TA.    Water-He jrLOCK. 

1.  C.  macula'ta.  (Spotted  Cowbank.  EEAVEJi  ]\n>vs., 
Stem  S-6  feet  high,  purplish,  smooth.  Leaflets  ovaie-lanceolatc^ 
<ioarsthi  serrate,  pointed, — Swamps  and  low  grounds. 

2.  C.  bulbif 'era  is  easily  distinguished  from  No.  1  by  bearing 
dusters  of  hulhlets  in  the  axils  of  the  upper  leaves.  Tlie  leaflets-, 
also,  are  linear. —Swamps  and  low  grounds. 

11.  SlUM.    Water-Parsnip. 
S.  lineare.    Stem  2-3  feet  high,  furrowed.     Leaflets  varying 
from  linear  to  oblong,  sharply  pointed  and  serrate. — borders  of 
marshes,  usually  in  the  water. 

13.  CRYPTOT^'NIA.     Honewort 
C.  Canadensis.     Stem  1-2  feet  high,  slender.     Leaflets  lai-gc, 
ovate,  doubly  serrate.     No  involucre. — Rich  woods  and  tliickets. 

13.  OSMORRHIZA.     SwEET  CrCEEV. 

1.  0.  longis'tylis.  (Smootheu  Sweet  Ctcely.)  Stem  red- 
dish, nearly  smooth.  Leaflets  sparingly  pubc::ccut,  short  pointed. 
tStjfff-f  slender,  nearhj  as  lomj  as  the  ovarii,  recurved. — Rich 
woodf. 
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2.  0.  brevis'tylis.  (Hairy  Sweet  Cicely.)  Whole  plant 
hairy.  Leallets  taper-pointed.  Styles  voy  short,  conical. — Eich 
woods. 

14.  ERIGE'NIA.    Haebingeb-of-Spring. 

E.  bulbosa.  Stem  4-6  inches  high,  from  a  tuber  deep  in  the 
ground,  producing  2  leaves,  the  lower  radical.  Leaflets  much 
incised.     Flowers  few. — Alluvial  soil. 

Oedei;  XL.     ARAIiIA'CE^.     (Ginseng  Family.) 
Herbs  (with  us)  differing  from  the  last  Order  chiefly  in 
having,  as  a  rule,  more  ihan  2  stifles,  and  the  fniit  a  drvpe. 
The  umbels,  also,  are  either  single,  orcorymbed  or  pauicled. 
Flowers  often  polygamous.     The  only  Canadian  genus  is 

ARA'X.IA.     Ginseng.     Wild    Sarsapabilla. 

*   Umbels  eorymhed  or  punicled.     Petals,  stamens,  and  styles 

each  5.     Fruit  black  or  dai-h-piirple. 

L  A.  racemosa.  (Spikexard.)  Umhelsin  a  lar/fe  ccmpoimd 
panicle.  Stem  2-3  feet  high,  widely  branching.  Leaves  very 
large  and  decompound;  leaflets  ovate-cordate,  doubly  serrate 
E-oots  aromatic. — Rich  woods. 

2.  A.  his'pida.  (Bristly  Sarsaparilla.  Wild  Elder.) 
Stem  1-2  fee  high,  bristly,  leafy,  somewhat  shrubby  at  the  base. 
Umbels  2-7,  cor;!mbed.     Leaves  twice-pinnate.     Leaflets  sharply 

errate.     Fruit  black. — Rocky  or  sandy  woods. 

3.  A.  nULicaulis.  (Wild  Sarsaparilla.)  True  stem  very 
sliort,  sending  up  a  naked  scape  bearing  3  or  4  long-peduncled 
umlje's  at  the  summit,  and  one  long-petioled  leaf,  ternately 
di\'ided  and  with  5  leaflets  on  each  division.  Root  horizontal, 
aromatic. — Rich  woods. 

*  *    Umbel  sinqle,  on  a  lonrj  peduncle.     Styles  2  or  3. 

4.  A.  guinquefolia.  (Ginseng.)  Leaves  in  a  whorl  of  3  at 
the  summit  of  the  stem,  the  latter  a  foot  high.  Leaflets  mostly 
5,  loiuj-stalked. — Rich  woods. 

5.  A.  trifolia.  Stem  4-0  inches  high.  Leaves  in  a  whorl  of 
3  at  the  summit,  but  the  leaflets  usually  only  S,  and  sessile. — Rich 
woods. 
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Order  XLT.     CORNA'CE^.     (Dogwoot)  Family.) 

Shrubs  or  trees  (rarely  herbs)  with  simple  leaves.  Calyx- 
tube  adherent  to  the  1-2-celled  ovary,  the  limb  of  the  calyx 
inconspicuous.  Petals  4.  Stamens  4,  all  epigynous.  Style 
1  ;  stigma  flat  or  capitate.  Fruit  a  1-2-seeded  drupe. 
Flowers  in  cymes  or  in  close  heads  surrounded  by  a  showy 
involucre  resembling  a  corolla.     The  only  Canadian  genus  is 

CORNUS.     CoKNEL.     Doc-wood. 

♦  Flowers  in  a  close  head,  surrounded  hy  a  showy  involucre  of  4 
V  white  bracts.     Fruit  red. 

1.  C.  Canadensis.  (Bunch-Berry.)  Stem  simple,  5  or  6 
inches  high.  Upper  leaves  crowded  and  apparently  whorled, 
ovate,  the  lower  scale-like.  Leaves  of  the  involucre  ovate. 
—  Lich  woods. 

2.  C.  florida.  (Flowering  Dogwood.)  A  small  tree,  with 
opposite  ovate  pointed  leaves.  Leaves  of  the  involucre  notched 
a"  the  apex. — Rocky  wootls.     South-westward. 

*  *  Flowers  (white)  in  flat  cymes.     Ko  im^oliicre, 
FruU  blue  or  v:hite. 

3.  0.  circina'ta.  (Round-leaved  Dogwood.)  A  shrub, 
4-6  feet  hifjii,  with  qreenish  warty-dottpd  branches.  Leaves  oppo- 
site, hrordly  oval,  white- woolly  beneath.  Fruit  light  blue. — 
Rich  woods. 

4.  C.  seric'ea.  (Silky  Cornel.)  A  large  shrub,  with  pur- 
plish branches.  Leaves  opposite,  narrowly  ovate  or  oblong,  silky 
beneath.  Branchlets  often  rusty.  Fruit  light  blue.  Distin- 
guished from  No.  3  by  the  colour  of  the  branches  and  the  much 
smaller  leaves  — Low  Avet  grounds. 

5.  C.  stolonif'era.  (Rfd-oster  Dogwood.)  A  shrub  form- 
ing clumps  by  the  production  of  suckers  or  stolons,  .S-G  feet 
high.  Branches  brifjht  red-jmrple,  smooth.  Leaves  opposite, 
ovate,  roughish,  whitish  beneath.  Fruit  white  or  whitish.-rr 
Low  wet  grounds. 

6.  C.  panicula'ta.  (Pantoled  Coiinel.)  A  shrub  4-8  feet 
high,  with  erect,  gray  and  smooth   branches.     Flowers  wliite, 


^2,  COMMON    CANADIAN    WILD    PLANTS. 

very  numerous.     Leaves  opposite,  ovate-lanceolate,  taper-point- 
ed.    Cymes  convex.     Fruit  white. — Thickets  and  river-banks. 

7.  C.  altemifolia.  (Alternate-leaved  Cornel.)  A  large 
shrub  or  small  tree,  with  aUernate  c/reenish  branches  streaked  with 
white.  Leaves  mostly  alternate,  oval,  acute  at  each  end,  crowded 
at  the  ends  of  the  branches.  Flowers  yellowish,  in  loose  cymes. 
Fruit  deep  blue,  on  reddish  stalks. — Thickets. 

Division  IL     GAMOPETALOUS    EXOGENS. 

Embracing  plants  with  both  calyx  and  corolla,  the  lat- 
ter with  the  petals  united  (in  however  slight  a  degree). 

Order  XLTI.    CAPRIPOLIA'CE^.    (Honeysuckle  F.) 

Shrubs,  rarely  herbs,  with  the  calyx-tube  adherent  to  tlie 
ovary,  the  corolla  borne  on  the  ovary,  and  the  stamens  on 
the  tube  of  the  corolla.  Leaves  opposite-and  without  sti- 
pules, but  some  species  of  Vibur'num  have  appenda^^es 
resembling  stipules.     Fruit  a  berry,  drupe,  or  pod. 

!«iynop«i!4  of  the  Ocncra. 

*  Corolla  lubidar,  sometimes  Slipped.    Style  slender. 

1.  liiniia-'a.     A  trailing?  or  creeping  herb,  with  evergreen  oval  crenate  lervea 

and  slender  scape-like  peduncles  which  fork  at  the  top  into  2  peiiccls, 
ea  "h  of  which  bears  a  pair  of  nodding  narrowly  bell-shaped  purpl.:  h 
flowers.    Stantt'v-ns  4,  3  shorter  than  the  others, 

2.  16ymTfihf*vivnr*^u^.    Upright  branching  shrubs,  with  o\al  entire  shorN 

potioled  lea  es.  Flowers  in  interrupted  spikes  at  the  ends  of  the 
branches,  rose-coloured.  Corolla  bell-shaped,  4-5-lobed,  with  as  nitmy 
stamens.    Berrie-i  large  and  w  hite,  4-celled,  but  only  2-seeded. 

3.  L,aiiic<''ra,     Upright  or  twining  f^hrubs,  with  entire   leaves.      Corolla 

funnel  form,  more  or  less  irregular,  often  with  a  projection  on  one  siile 
at  the  base.    Berry  several-seeded. 

4.  Oievvil'in.     Low    upii-ht  shrubs   with    ovate  painted  serrate   leaves. 

Calyx-tube  tapering  towards  the  top,  the  teeth  slender.  Flowers  light 
yellow,  peduncles  mostly  3-fiowercd.  Corolla  funnel-form,  nearly  regu- 
lar. Pod  slender,  pointed. 
6  Tf'o^'trniu.  Coarse  herbs.  Lobes  of  the  calyx  leaf-like.  Flowers 
Lro'.viiii;h-purple,  sessile  in  the  axils  of  the  leaves.  Corolla  bulging  at 
the  ba  ;c.    Fruit  a  3-seeded  orange-colourod  drupe. 
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*  *  Corolla  rotate  or  urn-shaped,  regular,  5-lohed.    Floivers  vkitc.in 
broad  cymes. 
t5.  Saiuliti'cus.    ITpright  shrubs  with  pinnate  leaves,  the  leaflets  seriate. 
Stifjoias  3.    Fruit  purple  or  red,  a  juicy  berry-like  drupe,  with  3  setd- 
like  stones. 
7.  Vibiir'num.    Upright  shrubs  with  simple  leaves,  and  white  flowers  in 
compound  cymes.    Fruit  a  1-sceded  drupe. 

1.    I^IXN^'A.      T^\aNFT.OWEE. 

L.  borealis. — Cool  mo3sy  woods  and  swamps. 

3.   SYMPIIORICAR'PUS.     SnowbekRY. 

S.  racemo'sus.  (Snowbeery.  )  Corolla  bearded  inside. 
Flowers  in  a  rather  loose  spike. — Dry  rocky  hill-sides. 

3.  LOiVlCE'RA.    Honeysuckle.    Woodbine. 

1.  L.  parviflo'ra.  (Small  Iioneysuckle.  )  Twining  shriih, 
2-4  feet  high,  with  smooth  leaves  which  are  glaucous  beneath, 
the  upper  ones  connate-perfoliate  ;  corolla  yellowish-ptirple. — 
Ro  ky  banks. 

•2.  L.  hirsu'ta.  (Hatry  Honeysuckle.)  ^tem  hdning  h.'Kjh. 
Leaves  not  glaucous,  very  large,  downy-hairy,  the  upper  ones 
connate-perfoliate.  Flowers  in  close  whorls  ;  corolla  greenish- 
yellow,  clammy-pubescent. — Damp  thickets. 

3.  L.  cilia'ta.  (Fly -Honeysuckle.)  A  branching  upright 
shrub,  wiih  thin  oblong-ovate  ciliate  leaves.  Peduncles  axillary, 
filiform,  shorter  than  the  leaves,  each  2'floioered  at  the  top. 
Corolla  greenish-yellow,  almost  spurred  at  the  base.  The  two 
berries  separate. — Damp  woods. 

4.  L.  oblonoifo'lia.  (Swamp  Fly-Honeysuckle.)  A  ?hni!) 
with  upright  branches,  and  oblong  leaves,.  Peduncles  long  and 
a'ender,  2-jloivered.  Corolla  deeply  2-lipped.  Berries  united  at 
the  base.— Swamps  and  low  grounds. 

4.  DlERVlLi'IiA.    Bush-Honeysuckle. 

D.  trif'ida. — Rocky  woods  and  clearings. 

ri.  TRIOS'TEUM.    Fever-wobt. 

T.  perfolia'tum.  A  coarse  herb,  2-4  feet  high,  soft-hairy. 
Leaves  oval,  narrowed  at  the  base.  Fruit  orange-coloured. — Old 
clearings  and  thickets. 
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6.  SAMBU'CUS.     Eldek. 

1.  S.  Canadensis.  (Common  Elder.)  Shrub  5-10  feet  high, 
in  clumps.  Leaflets  7-10,  oblong.  Cymes  flat.  Fruit  black- 
purple. — Open  grounds,  and  along  streams. 

2.  S.  pubens  (Red-behried  Elder)  may  be  distinguished 
from  No.  1,  by  its  warty  bark,  brown  pith,  5-7  leaflets,  convex 
or  pyramidal  cymes,  and  red  berries. — Rocky  woods. 

7.  VlttUK'iXUJI.    Abrow-wood.    Laurestixus. 

1  V.  Lenta'go.  (Sweet  Vibctrnum.  Sheep-berry.)  A 
email  tree,  witii  ovate  fiaehi-serrate  pointed  leaves,  with  long  and 
margiied  petioles.     Cyme  sessi'e.     Fruit  black. — Along  streams. 

2.  V.  nudum.  (Withe-rod.)  A  smooth  shrub  with  tall 
straight  stems.  Leaves  thickish,  entire  or  wavy-toothed,  dotted 
beneath.  Cymes  with  short  peduncles.  Fruit  black. — Cold 
swamps. 

3.  V.  pubes'cens.  (Downy  Arrow-w^ood.  )  A  straggling 
shrub,  not  more  than  4  feet  high,  with  small  ovate  coarsely  ser- 
rate leaves,  the  lower  .surface  soft-downy.  Cymes  small.  Fruit 
oblong,  dark-purple.— Rocky  places. 

4.  V.  acerifo'lium.  (Maple-leaved  A.  Dockmackie.)  A 
shrub  3-G  feet  high,  with  greenish  bark.  Lea\es  3-lobed, 
3-ribbed,  soft-downy  beneath.  Stipular  appendages  bristle- 
shaped.  Cymes  small,  on  long  peduncles.  Fruit  red,  be- 
coming  black. — Thickets   and  river-banks. 

5.  v.  Op'ulu?.  (Cbanberry-tree.)  An  upright  shrub,  5-10 
feet  hi<Th,  with  strongly  3--lobed  leaves,  broader  than  long,  the 
lobes  spreading  and  pointed.  Cymes  peduncled.  Marginal  flow- 
ers of  the  cyme  very  large  and  neutral.  Stipular  appendages 
conspicuous.     Fruit  red,  pleasantly  aci<l. — Low  grounds. 

6.  V".  lantanoi'des.  (Hobble-bush.)  A  straggling  shrub 
with  reclining  branches.  Leaves  large,  r-.und-ovate,  heart- 
shaped  at  the  base,  serrate,  many-veined,  the  veins  underneath 
and  the  stalks  and  branclilets  very  rusty-scurfy.  Stipular  ap- 
pendages conspicuous.  Cymes  sessile,  very  broad  and  flat,  with 
very  conspicuous  neutral  flov/ers  on  the  margin.— Moist  woodi. 
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Okder  XLIII.     RUBIA'CEJE.     (Madder  Family.) 

Herbs  or  shrubs,  chiefly  distinfijuished  from  the  preceding 
Order  by  the  presence  of  stipules  between  the  oi)posite 
entire  leaves,  or  by  the  leaves  being  in  whorls  without 
stipules.  Calyx  superior.  Stamens  alternate  with  the 
(niostly  5)  lobes  of  the  corolla,  and  inserted  on  its  tube. 
Ovary  2-4-celled. 

(Synopsis  of  tbc  jGrcncra. 

1.  da'liirni.    Leaves  in  whorls.    Slender  weak  herbs  idih  square  steins. 

Calyx-teeth  iticon  picuous.  Corolla  4-parted,  wheel-shaped.  Styko  2. 
Fiuit  twin,  separating  into  two  1-seeded  cari)els. 

2.  C'cphalaa'Jiiii  i.    Leaves  opposite.    Shruhswi  h  the  flowers  in  a  globular 

pedunded  head.  Lobes  of  calyx  and  corolla  each  4.  Style  very  slender, 
inuch  protruded.     Stigma  capitate. 

3.  ItiilchcrJa.    Leaves  opposite.    Shining  trailing  evergreen   herbs,   with 

flowers  in  pairs,  the  ovaries  united.  Lobes  of  calyx  and  corolla  each  4, 
the  corolla  beai-ded  inside.  Style  1.  Stigmas  4.  Fruit  a  red  2-eyed 
berry. 

4.  llo:i*to'a!a.    Leaves  opposite.    Low  and  .^lender  erect  herbs,  with  the 

flowers  in  small  terminal  clusters.  Lobes  of  calyx  and  corolla  each  4, 
Style  1.     Stigmas  2. 

1.  C;AL.HJM.     Bei>stkaw.     Cleavebs. 

1.  G.  apari'ne.  (Cleavers.  Goose-Grass.  )  Leaves  about  S 
in  a  whorl,  lanceolate,  rough-margined.  Peduncles  1-2-flowered, 
axillary.     Fruit  covered  with  hooked  prickles.  — Low  grounds. 

2.  G.  triiio'rum.  (Sweet-.scented  Bedstraw.)  Leaves 
chiefly  6  in  a  whorl,  elliptical  lanceolate,  britle-poiuted.  Ped- 
uncles 3-llowered,  terminating  the  branches.  Fruit  covered  ivilh 
hooked  prickles. — Woods. 

3.  G.  lanceola'tum.  (Wild  Liquorkte.)  Leaves  all  in 
whorls  of  4  each,  lanceolate,  tapering  to  the  apex,  more  or  less 
3-nerved.  Flowers  few  or  several,  remote.  Fruit  covered  with 
hooked  prickles. 

4.  G.  clrcsezans  is  similar  to  No.  3,  but  the  leaves  are  obtuse 
instead  of  tapering. — Woods. 

5.  G.  asprellum.  (Rough  Bedstraw.)  Leaves  in  wnorls  of 
6,  or  4  or  5  on  the  branchlets,  elliptical-lanceolate,  .  ery  rough  on 
the  edges  and  midrib.     Stem  weak,  3-5  feet  high,  .•^aning  upon 
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and  clinging  to  bushes  by  its  rough  ed^'os.     Fiowers  nnr 
panicled  clusters.     Fruit  not  rough. — Thickets. 

6.  G.  trif'idum.     (Small  Bedstraw.)    Leaves  in  wi 

4-G.  Stem  6-18  inches  high,  roughened  on  the  edges,  as  arc  . . 
leaves  usually.  Floweis  few,  not  panicled.  Parts  of  the  flowers 
generally  in  threes.     Fruit  smooth. — Low  grounds   and  swamjis. 

7.  G.  borea'le.  (NoBTHERy  Bedstraw.)  Leaves  in  whorls 
of  4,  liuear-laaceolate,  3-nerved.  Flowers  very  numerous, 
crowded  in  a  narrow  and  compact  terminal  panicle.  Stem  erect 
and  rigid,  1-3  feet  high. — Rocky  thickets  and  river-banks. 

3.  CEPHALiAN'THUS.     BUTTOX  BuSH. 

0.  OCCidenta'lis.  A  smooth  shrub  in  swamps,  with  ovate 
petioled  pointed  leaves,  which  are  opposite  or  in  whorls  oi  3. 
Easily  recognized  by  the  globular  head  of  white  flowers. 

3.  MITCHEL'L.A.     Pabtridge  BKur.Y. 

M.  repens. — Common  in  dry  woods.  Leaves  round-ovate, 
shining,  sometimes  with  whitish  lines. 

4.  HOUSTO'iVIA.     HousTONiA. 

H.  purpu'rea.  Stems  tufted,  3-0  inches  high.  Leaves  vary- 
ing from  roundish-ovate  to  lanceolate,  3-5-nbbeJ,  sessile. — 
Woodlands. 

Order  XLIV.     VALERIANA' CE^.     (Valerian  F.) 

Herbs  with  opposite  exstipulate  leaves,  and  small  cymose 
flowers.  Calyx-tube  adherent  to  the  ovary,  the  latter  3- 
celled,  but  onUj  one  of  these  fertile.  Stamens  1-^,  fewer  than 
the  lohes  of  the  corolla.  Style  slender.  Stigmas  1-3.  The 
only  common  genus  is 

VAI.ERIA'XA.    Valerian. 

V.  sylvat'ica.  Not  uncommon  in  cedar-swamps.  Calyx- 
iimh  consisting  of  several  bristles  rolled  inwards  in  the  flower,  but 
expanding  in  fruit.  Corolla  gibbous  at  the  base.  Stamens  3. 
Root-leaves  ovate  or  oblong,  entire  ;  stem-leaves  pinnate,  leaflets 
5-11.     Stem  erect,  striate,  1-2  feet  high. 
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Order  XLV.     DIPSA/CEjE.     (Teasel  Family.) 

Herbs  with  the  flowers  in  heads,  surrounded  by  a  many- 
leaved  involucre,  as  in  the  next  Family,  hut  the  stamens  are 
distinct.  Leaves  opposite.  Represented  in  Canada  by  the 
genus 

DIP'SACUS.    Teasel. 

D.  sylvestris.  (Wild  Teasel.)  A  stout  coarse  prickly 
plant,  not  unlike  a  thistle  in  appearance.  Flowers  in  oblong 
very  d(  nse  heads,  bluish.  Corolla  4-cleft.  Stamens  4,  on  the 
corolla.  Bracts  among  the  flowers  terminating  in  a  long  awn. 
Leaves  generally  connate. — Roadsides  and  ditches.  Rather  com- 
mon in  the  Niagara  district,  but  found  also  elsewhere. 

Order  XL VI.     COMPOSTTJE.     (Composite  Family.) 

Flowers  in  a  dense  head  on  a  common  receptacle,  and  sur- 
rounded by  an  involucre.  Calyx-tube  adherent  to  the  ovary, 
its  limb  either  obsolete  or  forming  a  pappus  of  few  or  many 
bristles  or  chaffy  scales.  Corolla  either  tubular  or  with  one 
side  much  prolonged  (strap-shaped  or  ligulate).  Stamens 
usually  5,  on  the  tube  of  the  corolla,  their  anthers  united 
(syngenesious).  Style  2-cleft.  (See  Part  L,  sections  47-49, 
for  examination  of  a  typical  flower.) 

The  heads  of  flowers  present  some  variety  of  structure. 
All  the  flowers  of  a  head  may  be  tabular;  or  only  the  central 
ones  or  disk-floicers,  as  they  are  then  called,  may  be  tubular, 
whilst  those  around  the  margin,  then  known  as  ray-Jlowers, 
are  ligulate  or  strap-shaped.  Or  again,  aZZ  the  flowers  may  be 
strap-shaped.  It  is  not  unusual  also  to  find  a  mixture  of 
perfect  and  imperfect  flowers  in  the  same  head. 

The  bracts  which  are  often  found  growing  on  the  common 
receptacle  among  the  florets  are  known  as  the  chaff.  When 
these  bracts  are  entirely  absent  the  receptacle  is  said  to  bo 
ntdrd.     The  leaves  of  the  involucre  are  called  its  scalrs. 
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Artificial  S3-nop:^is  of  the   Ocncra. 

Stjborder  I.     TUBITLIF'LOR^. 

Heads  either  altogether  without  strap-shaped  corollas,  Of 
the  latter,  if  present,  forming  only  the  outer  circle  (the  ray). 
Ray  flowers,  when  present,  always  witJiout  stamens,  and  often 
without  a  pistil  also. 

A.    Ray-flowers  entirely  ab«cnt. 

♦  Scales  of  the  involucre  in  many  rows,  bristly-pointed,  or  fringed. 
■*-    Florets  all  perfeC. 

1.  Cir'.«lHni.     Leaves  and  scales  of  the  involitcre  pricldy.     Pappus  of  long 

plumose  bristles.  Piccepacle  with  long  soft  bristles  among  the  florets. 
Flowers  reddish-purple. 

2.  Onopor'don.    Leaves  and  scales  of  the  involncre  pricHi/.     Heads  much 

as  in  Cirsium,  but  the  receptacle  nahed,  and  deeply  honeycombed.  Pap- 
pus of  long  bristles,  not  plumose.  Stem  winged  by  the  decurrent  bases 
of  the  leaves,     flowers  purple. 

3.  I^ap'pa.    Leaves  not  prickly,  hut  the  scales  of  the  nlobular  incnliicre 

tipped   loith  hooked   bristles.     Pappus  of    many  short  rough  bristles. 
Receptacle  bristly.     Flowers  purple. 
*-  -^  Marjinal  florets  sterile,  and  their  corollas  mvch  larger  than  the  otherSf 
forminj  a  kind  of  false  ray. 

4.  Centaui-e'a.    Leaves  not  prickly.    Scales  of  the  involucre  fringed.     Pap- 

pus very  short.    Receptacle  bristlj'.    Flowers  blue. 

-^  -I-  -t-  Stcrileand  fertile  florets  in  separate  heads,  i  e.  monoecious.  Fruit 
a  completely  closed  involucre  {usually  bristly)  containinj  only  one  or  two 
florets,  these  heads  sesii-le  in  the  axils  of  the  bracts  or  upper  leaves.  Sterile 
heads  with  more  numerous  florets  inflattish  involucres,  and  Jorminy  racemeg 
or  miikes.    Pappus  none. 

5.  Xaii'thiiim.      Fertile  florets  only  2    together    in    burs    with    hooked 

prickles,  clustered  in  the  axils.  Sterile  heads  in  short  spikes  abo\e 
them,  the  scales  of  their  involucres  in  one  row  only,  but  not  united 
togetJier. 

6.  Aml»ro'.-iia.    Fertile  florets  single,  in  a  closed  involucre  armed  with  a  few 

spines  at  the  top.    Sterile  hiads  in  racemes  or  spikes  above,  the  scales 
of  their  involucres  in  a  single  row  and  united  into  a  cup. 
*    *    Scales  of  the  involucre  without  bristles  of  any  kind, 
-f-  Marginal  florets  without  stamens. 
**  Pappus  none  or  minute.    Receptacle  naked.     Very  strong-scented  herbs, 

7.  Tanace'tiiiM.    Flowei-s  j-ellow,  in  nuinerous  corymbed  heads.    Scales  of 

(he  involucre  dry,  imbtieatetl.     Pappus  5-lobed.     Leaves  dissected. 
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8.  ArJcmis'ia.    Flow  rs  yellowish  or  dull  purplish,  in  numerous  small  heads 

which  are  panicled  or  racemed.  Scales  of  the  involucre  with  dry  and 
scarious  margins,  imbricated.    Hoary  herbs. 

■w  ♦♦  Pappus  of  all  the  florets  bristly.    Mecepfacle  naJced. 

9.  Erichtlii'tes.    Flowers  whitish.    Scales  of  the  inroluere  in  a  sinjle  rmo, 

linear,  with  a  few  bractlets  at  the  base.  Corolla  of  the  marginal  florets 
very  slender.  Pappus  copious,  of  fine  soft  white  hairs.  Heads  coryuib- 
ed.     Erect  and  coarse  herbs. 

10.  CJnapha'iieim.    Flowers  whitish  or  yellowish.    Scales  of  the  involucre 

yellowish- white,  in  many  rows,  dry  and  scarious,  woolly  at  the  base. 
Outer  corollas  slender.  Pappus  a  single  row  of  fine  rough  bristles. 
Flocculent-woolly  herbs. 

11.  Antenua'ria.    Very  much  like  Gnaphalium  in  appearance,  being  white- 

woolly,  but  the  heads  are  usually  diijecious,  and  the  bristles  of  the 
pappus  thicker  in  the  sterile  florets. 

H H-  All  the  florets  in  the  head  perfect. 

11.  Antcnna'ria,  with  dioecious  heads,  maybe  looked  for  here.    See  pre- 

vious paragraph. 
Sl<lcn:^.    One  or  two  species  have  no  rayg.    See  No.  25. 
Scnc'cio.    One  species  is  without  rays.     See  No.  14. 

12.  i^ia'tris.    Flowers  handsome,  rose-purple.     Receptacle  naked.    Pappus 

of  long  and  slender  bristles,  plumose  or  rough.  Achenes  slender  10- 
ribbed.  Lobes  of  the  corolla  slender.  Stem  wand-like,  leafy.  Leaves 
narrow  or  yrass-like. 

13.  ,Giii»alo'riuni.    P'lowers  white  or  purple.    Receptacle  naked.    Pappus 

of  sleiuler  hair-like  bristles,  smooth  or  nearly  so.  Achenes  6-angled. 
Heads  in  corymbs.    Leaves  whorled,  or  connate,  or  oj^posite. 

B.    Bays  ov  strap-sSiaped  corollas  round   (he  inargiu  of  the 
head. 

*    Pappus  of  hair-like  onstles.    Receptacle  naked. 

14.  Scnc'cio.    Rays  yellow,  or  in  ona  species  none.    Scales  of  the  involucre 

in  a  single  row,  i  r  with  a  few  bractlets  at  the  base.  Pappus  very  fine 
and  soft.     Heads  corymbose.     Leaves  alternate. 

15.  In'iila.    Rays  yellow,  numerous,  very  narrow,  in  a  single  row.    Outer 

scales  of  the  involucre  leaf-like.  Anthers  with  two  tails  at  the  base. 
Stout  plants,  with  large  alternate  leaves  which  are  woolly  beneath. 

16.  So!ida'go.    Rays  yellow,  few,  as  are  also  the  disk-fllorets.     Involucre 

oblong,  scales  of  tmeqnal  lengths,  appressed.  Achenes  many-ribbed. 
Heads  small,  in  compound  ractiuies,  or  corymbs.  Stems  usually  wand- 
like.   Leaves  alternate. 
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17.  Aster.    Rays  white,  purple,  or  blue,  never  yelloio,  but  the  disk  g'enerally 

yellow.  Pappus  a  single  row  of  numerous  fine  rouf>:hish  bristles. 
Achenes  flattish.  Heads  corymbed  or  racemose.  Flowering  in  late 
summer. 

18.  Erig'cron.    Rays  and  disk  as  in  Aster,  but  the  raya  very  narroio,  and 

usually  in  more  than  one  row.  Scales  of  the  involucre  in  one  or  two 
rows,  nearly  of  equal  length.  Pappus  of  long  bristles  with  shorter  ones 
intermixed.    Heads  corymbed  or  solitary.    Leaves  generally  sessile. 

19.  I>lp!opap'|»us.    Rays  white,  long.    Disk-florets  j-ellow.     Scales  of  the 

involucre  1-nerved.  Pappus  double,  the  outer  row  of  short  stiff  bristles. 
Heads  small,  corymbed. 

*    ♦    Pappus  not  of  hair-like  bristles,  but  either  altogether  icanting  or  con- 
sisting of  a  few  chaffy  scales  or  teeth,  or  only  a  minute  crown. 

H—  Receptacle  naked. 

20.  IlcIe'nimM.     Rays  yellow,    wedge-shaded,    3-5   cleft    at  the  summit. 

Scales  of  the  involucre  reflexed,  awl-shaped.  Pappus  of  5-8  chaffy 
scales,  1-nerved,  the  nerve  usually  extending  into  a  point.  Leaves 
alternate,  decurrent  on  the  angled  stem.     Heads  corymbed,  showy. 

21.  liCuran'tSirmmii.     Rays  white ;   disk  yellow.     Disk-corollas  with  a 

flattened  tube.    Pappus  none.    Heads  single. 

H-  -I-  Receptacle  chaffy. 

22.  ITIai'ii'fa.    Rays  white,  s  on  reflexed;  disk  yellow.    Ray-florets  neutral. 

Pappus  none.  Receptacle  conical,  more  or  less  chaff3%  Herbs  with 
strong  odour. 

23.  Kinlbcck'ia.    Rays  yellow,  usually  long,  disk  dark-purple,  or  in  one 

species  greenish-yellow.  Scales  of  the  involucre  leaf-like".  Receptacle 
conical.    Pappus  none,  or  only  a  minute  crown.    Ray -florets  neutral. 

24.  Ilclian'lhiis.    Rays  yellow,   neutral.    Receptacle  flattish  or  convex. 

Chaff  persistent,  and  embracing  the  U-sided  achenes.  Pappus  deciduous, 
of  2  thin  scales.     Stout  coarse  herbs. 

25.  Bidcas.    Rays  yellow,  few;   but   2  species  are  without  rays.     Scales 

of  the  involucre  in  2  rows,  the  outer  large  and  leaf-like.  Eav-florets 
neutral.  Achenes  crowned  with  2  or  more  stiff  awns  which  are  barbed 
backward. 

26.  Achillc'a.    Rays  white  (occasionally  pinkish),  few.     Receptacle  flattish. 

lappus  none.  Achenes  margined.  Heads  small,  in  flat  corymbs. 
Leaves  very  finely  dissected. 

27.  I*o5ym'nla.     Rays  whiti-«h-yello\v,  wedge-form,   shorter  than  the  in- 

volucre, few  in  number.  S'lales  o!  the  involucre  in  2  rows,  the  outer 
leaf-like,  the  inner  small,  and  partly  clasping  the  achenes.  Pappus 
none.    Coaiae  clammy  heibs  with  an  unpleasant  odour. 
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28.  Sil'phiuiM.     Easily  known  by  its  stout  square  stem,  and  the  upper  con- 

nate leaves  forming  a  sort  of  cup.  Flowers  yellow.  Achenes  broad  and 
flat. 

Suborder  II.     LIGULIFLORJE. 

Corolla  strap-shaped  in  all  the  florets  of  the  head.  All 
the  florets  perfect.  Herbs  with  milky  juice,  and  alternate 
leaves. 

29.  fianip'sana.    Flowers  yellow,  8-12  in  a  head.     Scales  of  the  involucre  8, 

in  a  single  row.  Pappus  none.  Stem  slender.  Heads  small,  in  loose 
panicles. 

30.  Cicho'Hiim.    Flowers  bright  blue,  showy.     Scales  of  the  involucre  in  2 

rows,  the  outer  of  5  short  scales,  the  inner  of  8-10  scales.  Pappus  chaffy. 
Heads  sessile,  2  or  3  together. 

31.  licoii'lodon.    Flowers  yellow.     Involucre  with  bractleta  at  the  base. 

Pappus  of  plumose  bristles,  these  broader  at  the  base.  Heads  borne  on 
branching  scapes.    Leaves  radical. 

32.  IHicra'cium.    Plowers  yellow.    Scales  of  the  involucre  more  or  less  im- 

bricated. Pappus  a  single  row  of  tawny  hair-Wee  rough  bristles. 
Heads  corymbose. 

33.  Nab'aiu»i.    Flowers  yellowish-  or  greenish-white,  often  tinged  with  pur- 

ple ;  heads  no.l  ling.  Involucie  of  5-14  scales  in  a  single  row,  with  a 
few  biactlets  below.  Pappus  copious,  of  brownish  or  yellotvisk  rough 
bristles. 

34.  Tarax'acHin.    Flowers  yeUow,  on  shndernaked  hollotc  scapes.   Achenes 

prolonged  into  a  slender  thread-like  beak.  Leaves  all  radical.  (See 
Part  I.,  Chapter  vii.) 

35.  liactii'ca.    Flowers  pale  yellow.    Florets  few  (about  20)  in  the  head. 

Scales  of  the  involucre  in  2  or  more  rows  of  unequal  length.  Achenes 
with  long  thread-form  beaks,  and  a  pappus  of  very  soft  white  bristles. 
Heads  numerous,  panicled.     Tail  smooth  herbs  with  runcinate  leaves. 

36.  Mntgi-'diJiiM.    Flowers  chiefly  blue.     Structure  of  the  heads  and  general 

aspect  of  the  plant  as  in  Lactuca,  but  the  beak  of  the  acliene  short  a  .  d 
thick,  and  the  pappus  taivny.    Heads  in  a  dense  panicle. 

37.  Son'chiiis.    Flowers  pale  yellow.    Heads    many-flowered,  enlarging  at 

tlie  base.  Achenia  without  beaks.  Pappus  very  soft  and  white.  Tall 
glaucous  herbs  with  spiny-toothed  leaves. 

1.  CIR'SIUM.    Common  Thistle. 
1.  0.  lanceola'tum.     (Common  Thistle.)    All  the  scales  oj 
the  involucre  prlcklt/-pointed.     Leaves  decuri'eiit,  piiinatifid,  the 
lobes  prickly-pointed,   rough   above,    woolly  with  webby  hairs 
beneath. — Fields  and  roadsides  everywhere. 
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2.  C.  dis'color.     The  inner  scales  of  the  invohicre  not  prickly. 

Stem  grooved.  Leaves  prickly,  green  above,  vhite-icooUy  beneath. 
Flowers  pale  purple.  Whole  plant  with  a  whitish  aspect. — Dry 
thickets. 

3.  C.  mu'ticum.  (Swamp  Thistle.)  ScaJea  of  the  loebhy  in- 
volucre hardly  jrrkkly,  and  not  spreading.  Stem  very  tall  and 
snioothish,  and  sparingly  leafy.  Heads  simjle  or  few. — Swamps 
and  low  woods. 

4.  C.  arvense.  (Canada  Thistle.)  Scales  of  the  involucre 
with  reflexed  points.  Leaves  prickly,  smooth  both  sides,  or 
slightly  woolly  beneath.  Roots  extensively  creeping.  Heads 
small  and  numerous. — Fields  and  roadsides. 

3.  ONOPOR'DOIV.    Scotch  Thistle. 
0.  acan'thmm.     A  coarse  branching  herb,  2-4  feet  high,  with 
woolly  stem  and  leaves.     Bristles  of  the  pappus  united  at  the 
base  into  a  ring. — Roadsides  and  old  fields  ;  not  common. 

3.  LiAP'PA.    Burdock. 

L.  officinalis.  A  coarse  plant  with  very  large  cordate  petioled 
leaves,  and  immerous  small  globular  heads  of  purple  flowers. 
The  involucre  forms  a  bur  which  clings  to  one's  clothing,  or  to 
the  hair  of  animals. — Near  dwellings,  mostly  in  manured  soil. 

4.  CEXTAURE'A.     Star-Thistle. 

C.  Cy'anus.      (Blue-Bottle.)      An  old  garden-plant,   found 
occasionally  along  roadsides.     False  raj's  very  large.     Scales  of 
tlie  involucre  fringed.     Leaves  linear,  entire  or  nearly  so.     Stem 
erect.     Heads  single  at  the  ends  of  the  branches. 
5.  XAX'Tl-IiUM.     Clotbub. 

L  X.  struma'rium,  var.  echina'tum.  (Common  Cocklebur.') 
Stem  rough,  not  prickly  or  spiny.  Leaves  broadly  triangular, 
and  somewhat  heart-shaped,  long-petioled.  Fruit  a  hard  2-celied 
bur,  nearly  an  incli  long,  clothed  with  stiff  hooked  prickles,  the 
two  beaks  of  the  fruit  long  and  usually  incurved. — Low  river- 
banks. 

2.  X.  spino'sum.  (Spiny  Clotbur.)  Stem  armed  with  con- 
spicuous straw-coloured  triple  slender  spines,  at  the  bases  of 
the  lanceolate  short-petioled  leaves,  the  latter  white-woolly  be- 
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neatli. — Town  of  Dundas,  Ontario ;  the  seeds  having  been  brought 
in  wool  from  South  America. 

6.  A3IBR1T/SIA.    Ragweed. 

1.  A.  artemisissfo'lia.  {Hog- weed.)  Stem  erect,  1-3  feet 
high,  branching,  hairy.  Leaver  twict-pinnatifid,  the  lobes  linear, 
paler  beneath. — Wasie  places  everywhere,  but  not  so  common 
northward. 

2.  A.  trif'ida  (Great  Ragweeu)  is  found  in  low  grounds  in 
the  south-west  of  Ontario.  Stem  stouter  than  No.  1,  2-4  feet 
high.  Leaves  o^jposlte,  deejiiy  3-lobed,  the  lobes  oval-lanceolate 
and  serrate. 

7.  TANACE'TUM.     Tansy. 

T.  Vulga're.  (Common  Tansy.  )  A  very  strong-scented  herb, 
2-4  feet  liigh,  smooth.  Leaves'  twice  pinnate,  the  lobes  serrate, 
as  are  also  the  wings  of  the  petiole.  Heads  densely  corymbed. 
—Old  gardens  and  roadsides  near  dwellings. 

8.  AliTEM  S'lA.     Wormwood. 

1.  A.  Canadensis.  Stem  smooth  or  sometimes  hoary  with 
silky  dowir,  erect,  usually  brownish.  Lower  leaves  twice-pinna- 
titid,  the  lobes  linear,- — Shores  of  the  Great  Lakes. 

2.  A.  vulgaris.  (Common  Mugwort.)  Stem  tall,  and 
branching  above.  Leaves  green  and  smooth  above,  white-woolly 
beneath,  pinnatifid,  the  lobes  linear-lanceolate.  Heads  small, 
erect,  in  panicles.     Flowers  purplish,  — Old  fields  near  dwellings, 

3.  A.  Absin'thium.  (Common  Wormwood.)  Somewhat 
shrubby.  Whole  plant  silky-hoary.  Stem  angular,  branched, 
the  branches  with  drooping  extremities.  Leaves  2-3  pinnately- 
divided,  the  lobes  lanceolate.  Heads  nodding. — Escaped  from 
gardens  in  some  places. 

9    ERECIITHI'Tlffi?5.     FmEWEED, 
E.  hieracifolia.     Stem    tall,   grooved.     Leaves   sessile,   Ian- 
ceolate,    cut-toothed,  upper  ones   clasping. — Common  in  places 
recently  over-run  l^y  fire. 

10.  GXAPHA'MUM.     Cudweed, 
1.    G.    decur'rens.      (Evert.asting.)      Stem    erect,    2    feet 
high,  clammy -pubescent,    white-woolly  on  the  branches.     Heads 
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corymbed.     Leaves  linear-lanceolate,   partly  clasping,  decia'rent. 
— Fields  and  hillsides. 

2.  G.  polyceph'alum.  (CommoxEveelastixg.)  Stem  erect, 
1-2  feet  high,  white- woolly.  Heads  corymbed.  Leaves  lanceo- 
late, tapering  at  the  base,  720t  decur-rent. — Old  pastures  and 
woods. 

3.  G.  uligino'sum.  (Low  Cudvteed.)  Stem  spreading,  3-6 
inches  high,  while-woolly.  Leaves  linear.  Heads  small  in 
crowded  terminal  clusters  subtended  by  leaves. — Low  grounds. 

11.   AIVTEWA'RIA.      EVEBLASTING. 

1.  A.  margarita'cea.  (Pearly.  Everlasting.)  Stems  in 
clusters,  downy.  Leaves  linear-lanceolate,  taper-pohited,  sessile. 
Scales  of  the  involucre  pearly- white.  Heads  in  corymbs. — Along 
fences  and  in  open  woods. 

2.  A.  plantaginifo'lia.  (Plantaix-leaved  E.)  Stem  scape, 
like,  4-^  inches  high,  lladical  leaves  spathulate  or  obovate  ;  stem- 
leaves  few,  linear.  Heads  small,  in  a  crowded  corymb.  Invo- 
lucre white  or  purplish. — Old  pastures  and  woods. 

13.  LIA'TRIS.    Blazixg-Star. 

1.  L.  cylindra'cea.  Stem  wand-like,  6-18  inches  high. 
Leaves  linear,  rigid,  generally  1-nerved.  Heads  few,  cyHndrical. 
— Sandy  fields  and  thicketc. 

2.  L.  SCario'sa.  Stem  stout,  2-5  feet  high.  Leaves  lan- 
ceolate. Heads  very  large  and  handsome. — Dry  soil,  south- 
western Ontario. 

3.  L.  spica'ta.  Stem  stout  and  rigid,  2-5  feet  high,  very 
leafy.  Leaves  linear,  erect,  the  lowest  3-5  nerved.  Heads 
crowded  in  a  long  spike. — Low  grounds,  south-western  Ontario. 

13.  EUPATO'RIUM.     Thoroughwort. 

1.  E.  purpu'reum.  (Joe-Pye  Wefd.  Trumpet- Weed.  ) 
Stem  tall  and  simple.  Leaves  petioled,  3-6  in  a  tchorl.  Flowers 
purplish  or  jlesh- coloured.  Heads  in  dense  corymbs. — Low 
gi'ounds. 

2.  E.  perfolia'tum.  (Boneset.)  Stem  short,  hairy.  Leaves 
rvfjose,  connate-perfoliate,  tapering.  Flowers  whitisli.  Corymbs 
very  large. — Low  grounds. 
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3.  E.  ageratoi'des.  (White  Snake-root.)  Stem  very 
sinooth,  commonly  branching,  2-3  feet  high.  Leaves  opposite, 
petioled,  broad'y  ovate,  pointed,  coarsely  serrate.  Flowers  white, 
in  corymbs. — Low  rich  woods. 

•    14.   SEXE'CIO.     GeOXJNDSEL. 

1.  S.  vulga'ris.  (Common  Groundsel.)  Ray -florets  wanting. 
Stem  low,  branching.  Leaves  pinnatifid  and  toothed,  clasping. 
Flowers  yellow,  terminal. — Cultivated  and  waste  grounds. 

2.  S.  au'reus.  (Golden  Eagwort.  Squaw-Weed.)  Rays 
S-12.  Stem  smooth,  or  woolly  when  young,  1-2  feet  high.  . 
Root-leaves  simple,  rounded,  usually  cordate,  crenately-toothed, 
long-petioled.  Stem-leaves  sessile,  lanceolate,  deeply  pinnatifid. 
Heads  in  a  corymb  nearly  like  an  umbel.— Swamps,  and  often 
in  gardens. 

15.  INUIiA.    Elecampane. 

1.  Hele'nium.  (Common  Elecampane.)  Stem  stout,  2-5 
feet  high.  Root-leaves  very  large,  ovate,  petioled.  Stem-leaves 
clasping.     Rays  numerous,  narrow. — Roadsides. 

16.  SOIilDA'GO.  Golden-rod. 
♦  Heads  clustered  in  the  axils  of  the  feather-veined  leaves. 
\.  S.  SCiUarro'sa.  Stem  stout,  2-5  feet  high,  simple,  hairy 
above.  ^Scales  of  the  involucre  with  reflexed  herbaceous  tips. 
Leaves  large,  oblong,  serrate,  veiny  ;  the  lower  tapering  into  a 
long-winged  petiole,  the  upper  sessile  and  entire.  Heads  in 
racemose  clusters,  the  whole  forming  a  dense,  leafy,  interrupted, 
compound  spike. — Rocky  woods. 

2.  S.  bi'color.  Stem  hoary-pubescent,  usually  simple.  Leaves 
oval-lanceolate,  acute  at  both  ends  ;  the  lower  oval  and  tapering 
into  a  petiole,  serrate.  Heads  in  short  racemes  in  the  upper 
axils,  the  whole  forming  an  interrupted  spike  or  compound 
raceme.  Ray  florets  whitish.  The  variety  concolor  has  yellow 
rays. — Dry  banks  and  thickets. 

3.  S.  latifo'lia.  Stem  smooth,  not  angled,  zigzag,  1-3  feet 
high.  Leaves  broadly  ovate  or  oval,  strongly  and  sharply  serrate, 
pointed  at  both  ends.  Heads  in  very  short  axillary  clusters.— 
Cool  woods. 


4.  S.  cr3'sia.  Stem  smooth,  angled,  glaueoxis,  slender, 
usually  l)ruuching  abov-e.  Leaves  smooth,  lanceolate,  pointed, 
senate,  sessile.  Heads  in  very  short  clusters  iu  the  axils  of  the 
leaves. — Rich  woods  and  hillsides. 

♦  *   Racemes   terrmnal,    erects    loosely    thyrsoid^    not   one-sided. 

Leaves  feaiher-veintd. 

5.  S,  Virga-aiirea,  var.  hu'milis.  Stem  low,  3-G  inches  high, 
usually  smooth  ;  the  heads,  peduncles,  &c.,  mostly  glutinous. 
Leaves  lanceolate  or  oblanceolato,  serrate  or  entire,  the  radical 
ones  pttiolate,  obtuse,  and  serrate  at  the  apex. — Rocky  banks; 
not  common. 

*  *  *  Heads  in  a  compound  con/mh  terminating  tlie  simple  stem, 

not  al  all  racemose, 

6.  S.  Ohioen'sis.  Very  smooth  througliout.  Stem  slender, 
reddish,  leafy.  Radical  leaves  very  long  (often  a  foot),  slightly 
serrate  towards  the  apex,  tapering  into  long  margined  petioles  ; 
stem -leaves  oblong-lanceolate,  entire,  sessile. 

*  *  *  *  Heads  in  one-sieled  racemes,  spreading  or  recurved, 

7.  S,  argu'ta.  Whole  plant  smooth,  1-4  feet  high,  rigid, 
brandling  above.  Lower  leaves  oval  or  elliptical-lanceolate,  ser- 
rate with  spreading  teeth,  pointed,  tapering  into  winged  and 
ciliate  petioles  ;  upper  ones  lanceolate.  Racemes  very  dense, 
naked,  at  length  elongated  and  recurved.  The  variety  juncea 
has  narrower  and  less  serrate  leaves. — Woods  and  banks. 

8.  S.  Muhlenber'gii.  Stem  smootli,  angled  or  furr(»wed. 
Leaves  huge  and  thin,  ovate ;  the  upper  elliptical-lanceolate. 
Kacenjos  niuch  sliorter  and  looser  than  in  No.  7,  and  the  rays 
much  larger, — Moist  v;oods  and  thickets. 

9.  S.  altis'siiua.  Stem  i-ough-hairy.  Leaves  ovate-lanceo- 
late, or  oblong  coarsely  sei-rate,  veiny,  often  riujose.  Racemes 
panicled,  spi<.adiMg. — liordei's  of  Hekls  and  coi^ses. 

10.  S,  nemoralis.  stem  minutely  and  closely  hoary- 
pubescent,  simple  or  coryndjed.  I^eavcs  more  or  less  hoary, 
slightly  ^i-n<M  v<m1,  obscuieiy  serrate  or  entire;  the  lower  ob- 
laiiceohite,  somewhat  cienate,  and  tapering  into  a  petiole. 
Ilacemes  innnerous,  dense,  at  length  I'ecurved,  forming  a  large 
}anicJe,— Dry  fields. 
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*****  Racemes  one-sided  and  recurved,  and  the  leaves  plainly 
S-ribhed, 

11.  S.  Canadeni^is.  Stem  rough-hairy,  tall  and  stout. 
Leaves  lanceolate,  serrate,  pubescent  beneath,  rough  above. 
Panicle  excoediugly  large. — Very  common  along  fences  and  in 
moist  thickets. 

12.  S.  sero'tina.  Stem  very  smooth,  tall  and  stout.  Leaves 
lanceolate,  serrate'  the  veins  beneath  pubescent.  Panicle  pyra- 
midal, of  many  curved  racemes. — Low  thickets  and  meadows. 

13.  S.  gigante'a.  Stem  smooth,  stout.  Leaves  lanceolate, 
taper-pointed,  sharply  serrate,  except  at  the  base,  smooth  both 
sides,  rovgh-ciliate.  Panicle  large,  pubescent. — Open  thickets 
and  meadows. 

*  *  :)c  «  4c  *  Inflorescence  a  flat-topped  corymb. 

14.  S.  lanceola'ta.  Stem  pubescent  above,  much  branched. 
Leaves  linear-lanceolate,  the  nerves  (3-5)  and  margins  rough- 
pubescent.  Heads  in  dense  corymbed  clusters,  giving  a  decidedly 
characteristic  aspect  to  this  species. — Low  river-margins. 

17.  a:;ter.     Staewokt.     Aster. 

*  Leaves,  at  least  the  loiver  ones,  heart-shaped  and  petioled. 

1.  A.  COrymbo'suS.  Rays  white  or  nearly  so.  Heads  ia 
corymbs.  Stem  slender,  1-2  feet  high,  zigzag.  Leaves  thin, 
smoothish,  sharp-pointed,  coarsely  serrate,  all  the  lower  ones  on 
slender  naked  petioles. — Woodlands. 

2.  A.  macrophyl'lus.  Rays  white  or  bluish.  Stem  st  ut, 
2-3  feet  high.  Leaves  tliickish,  rough,  finely  serrate,  the  lower 
long-petioled.  Heads  in  closer  corymbs  than  in  Xo.  1. — Wood- 
lands. 

3.  A.  azu'reus.  Rays  bright  blue.  Heads  racemed  or  panl- 
cled.  Stem  roughish,  erect,  racemose-compound  al)ove.  Leaves 
entire  or  nearly  so,  rougli  ;  the  lower  ovate-lanceolate,  on  long 
petioles  ;  the  upper  lanceolate  or  linear,  sessile.  The  latest 
flowering  of  our  Asters. — Dry  soil. 

4.  A.  undula'tus.  Rays  brig'ht  blue.  Heads  racemed  or 
panicled.    Stem  hoary  with  close  pubescence,  spreading.    Leaves 


G8  COMMON  CANADIAN  WILD  P;  ANTS. 

with  somewhat  wavy  margins,  ovate  or  ovate-lanceolate,  roiighish 
above,  downy  beneath  ;  the  lowest  cordate,  on  margined  petioles; 
the  upper  with  winged  short  petioles  clasping  at  the  base,  or 
sessile. — Dry  woods. 

5.  A.  COrdifolius.  Rays  pale  blue  or  nearly  white.  Heads 
small,  profuse,  panicled.  Stem  much  branched.  Leaves  thin, 
sharply  serrate,  the  lower  on  slender  ciliate  petioles. — Woods 
and  along  fences. 

6.  A.  sagittifo'lius.  Rays  pale  bhie  or  purple.  Beads  small, 
in  dense  compound  racemes  or  panicles.  Stem  smooth  or  nearly 
so,  erect,  with  ascending  branches.  Leaves  ovate-lanceolate, 
pointed,  pubescent,  the  lowest  on  long  margined  petioles,  the 
upper  contracted  into  a  winged  petiole,  or  lanceolate  or  linear. — 
Thickets  and  along  fences. 

*  *   U2yper  leaves  all  sessile  or  clasping  hy  a  lieart-shaped  base ; 
lower  ones  not  heart-shaped. 

7.  A.  Isevis.  J^ays  large,  purple  or  blue.  Very  smooth 
throughout.  Heads  in  a  close  panicle.  Leaves  lanceolate  or 
ovate- lanceolate,  chiefly  entire,  rough  on  the  margins,  the  upper 
ones  clasping  by  an  auricled  base. — Dry  woods. 

8.  A.  NoVSe  An'gliae.  Rays  many,  narrow,  violet-purple; 
heads  large.  Involucre  of  manij  slender  equa  scales,  apparcnthj 
in  a  single  row,  clammy.  Stem  stout,  3-8  feet  high,  hairy, 
corymbed  above.  Leaves  very  nujnerous,  lanceolate,  entire, 
clasping  by  an  auricled  base,  pubescent. — River-banks  and 
borders  of  woods. 

9.  A.  puni'ceus.  I^ays  long,  lilnc-blue.  Scales  of  the  invo- 
lucre narrowly  linear,  loose.  Stem  3-6  feet  high,  stout,  rough- 
hairy,  usually  purple  beloio.  Leaves  oblong-lanceolate,  clasping 
by  an  auricled  base,  sparingly  serrate  in  the  middle,  rough 
above,  smooth  beneath,  pointed. — Swamps  ;  usually  clustered. 

10.  A.  longifo'lius.  Rays  large,  numerous,  purplish -blue. 
Scales  of  the  involucre  in  several  rows,  linear,  with  awl-shaped 
spreading  green  tips.  Stem  smooth.  Leaves  lanceolate  or  linear, 
taper- pointed,  shining  above.  Heads  solitary  or  few  on  the 
branchlets. — Moist  thickets  along  streams. 


/ 
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*  *  *  None  of  the  leaves  heart-shaped ;  those  of  the  stem  sessile^ 
tapering  at  the  base  (except  in  No.  11). 

11.  A.  multiflo'rUS.  Rays  white.  Stem  pale  or  hoary  with 
minute  pubescence,  1  foot  high,  bushy.  Leaves  croioded,  linear^ 
with  rough  margins  ;  the  upper  partly  clasping.  Heads  crowded 
on  the  racemose  branches.  Scales  of  the  involucre  with  spread- 
ing green  tips. — Dry  soil. 

12.  A.  Tradescan'ti.  Rays  white  or  whitish.  Scales  of  the 
involucre  narrowly  linear,  in  3  or  4  rows.  Heads  small,  very 
jiumerous,  in  1 -sided  close  racemes  on  the  branches.  Stem  2-4 
feet  high,  bushy,  smooth.  Leaves  linear-lanceolate,  the  larger 
ones  with  a,  few  remote  teeth  in  the  middle. — Moist  banks. 

13.  A«  miser.  Rays  pale  blue  or  whitish.  Involucre 
nearly  as  in  No.  12.  Stem  more  or  less  hairy,  much  branched. 
Heads  small,  in  loose  racemes  on  the  spreading  branches.  Leaves 
lanceolate,  acute  at  each  end,  sfiarply  serrate  in  tJte  middle. — Low 
grounds. 

14.  A.  simplex.  Rays  pale  blue  or  whitish.  Scales  of  the 
involucre  linear-awl-shaped.  Stem  stout,  smooth  or  nearly  so^ 
with  numerous  leafy  branches.  Heads  medium-sized,  somevihat 
corymbose.  Leaves  smooth,  lanceolate,  tapering  at  both  ends, 
the  lower  serrate. — Moist  and  shady  banks. 

15.  A.  temiifolius.  Rays  pale  blue  or  whitish.  Scales  of 
the  involucre  linegbr-awl-shapcd,  with  very  slender  points.  Heads 
medium-sized,  in  panicled  racemes.  Leaves  long,  narrowly  lan- 
ceolate^ tapering  to  a  long  slender  point,  the  lower  usually  serrate 
in  the  middle.  Stem  much  branched,  pubescent  in  lines. — Low 
thickets. 

16.  A.  ptarmicoi'des.  Rays  pure  white.  Stems  clustered, 
generally  a  foot  high,  each  bearing  a  flat  corymb  of  small  heads. 
Leaves  linear-lanceolate,  acute,  rigid,  entire,  mostly  l-nerved, 
with  rough  margins. — Dry  or  gravelly  hills.     Our  earliest  Aster. 

18..  ERIG"EKON-     Fleabane. 

1.  E.  Canadense.      (Hopise-weed,      Butter- weed.)      Raya 

x\liite,  hut  vera  inconspicuous,  shoi-tor  than  their  tubes.     Heads 
veiy  fxuaU,  numerous^  in  jD^iiit^letl  racemes.     Stem  3-5  feet  high. 
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erect  and  Avand-Iike,  bristly- hairy.     Leaves  linear^  mostly  entire. 
— Common  in  burnt  woods  and  new  clearings. 

2.  E.  bellidifolium.  (Robin's  Plaxtatn.)  Rays  hhiM- 
pm-ple,  numerous.  Heads  metlium-sizetT,  fcAV,  on  slender  cor- 
ymbose peduncles.  Stem  ha.i\j^  prvilvcinff  ofsets  jrom  tlie  base. 
Radical  leaves  spathulate  or  obovatc^  toothed  above  tlie  middle  ; 
stem-leaves  oblong,  feiv^  sessile  or  partly  clasping,  entire. — 
Thickets. 

3.  E.  Philaderphicum.  (Common  Fleabane.}  Raj'^  rose- 
purplsy  very  numerous  and  narrow.  Heads  small,  few,  in 
corymbs.  Stem  hairy,  M'ith  numerous  stem-leaves.  Radical 
leaves  spathulate  and  toothed ;  the  upper  ones  clasping  by  a 
heart-shaped  base,  entire. — Moist  grounds. 

4.  E.  striffo'STim.  (Daisy  Fleabane.)  Rays  white,  con- 
spicuous, numerous.  Pappus  plainh/  double.  Stem  and  leav;  s 
roitghish  with  minute  appressed  hairs,  €>r  nearly  smooth.  Lower 
leaves  spathulate  and  slender-potioled,  enth-e  or  nearly  so-y  the 
wpper  lanceolate,  scattered.— Ihy  fields  and  meadows. 

5.  E.  aa'rmam.  (Larger  Daisy  Fleabane.)  Rays  white, 
tinged  with  purple.  Pappus  double.  Stem  rough  with  sprea<t- 
ing  hairs.  Leaves  eoarsely  toothed ;  the  lower  ovate,  tapering 
into  a  margined  petiole ;  the  upper  ovate-lanceolate.  Heads 
corymbed. — Fields  and  meadows. 

19.   DIPLOPAP'PTTS.      DOUBLE-BRISTLED  ASTEB. 

D.  nmbella'tllS.  Stem  smooth,  leafy  to  the  top,  tall,  shr-le. 
Leaves  lanceolate,  long-pointed.  Heads  very  numerous  in  Hat 
corapoiind  corymbs. — Moist  thickets. 

30.  HELE'T«IUM.     SnkE3!E-^xt:ei>. 

H.  autumnale.  (Sneeze-weed.)  Stem  nearly  smooth. 
Leaves  lanceolate,  toothed.  Disk  globular. — Low  river-  aiuc 
lake-margins. 

31.  L.EUCANTHEMUai.     Chc-EYE  D.vrST. 

L.  vnlga're.  (Ox-eye  Daisy.  WmTE-WEEO.)  Stem  erect, 
naked  above,  bearing  a  single  large  head.  Leaves  pinnatifid  or 
cut-toothed,  the  lowest  spathulate,  tlie  others  partly  ckispiiig. — 
Pas  ures  and  oM  fields. 
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83.  MARU'TA.     May-w-eed. 

I.I.  Cot'uTa.  (Common  May-weed.)  Stem  brancliing.  Leaves 
tli lice-pinnate,  finely  dissected. — Roadsides  everyvvlierc. 

33.    RUDBECK'IA.      CONE-FLOWER. 

1.  R.  lacinia'ta.  E-ays  linear,  1-2  inches  long,  drooping. 
Dhh  greenish-yellow.  Stem  tall,  smooth,  branching.  Lowest 
leaves  pinnate,  of  5-7  lobcd '  leaflets  ;  upper  ones  3-5  parted,  or 
the  uppermost  undivided  and  generally  ovate.  Heads  terminal, 
long-peduncled. — Swamps. 

2.  R.  hir'ta.  Rays  bright  yellow.  Disk  piirpJish-hroicn, 
Stem  very  rouph-hairy,  naked  above,  bearing  single  large  heads. 
Leaves  3-ribbed,  the  lowest  spathulate,  narrowed  into  a  petiole, 
the  upper  ones  sessile. — INIeadows. 

31.  U  ELI  AX  THUS.     SuN-FLOWER. 

1.  H.  strumo'silS.  Stem  3-4  feet  high,  smooth  below. 
Leaves  broadly  lanceolate,  rough  above  and  whitish  beneath, 
pointed,  serrate  with  small  apprcssed  teetli,  short-petioled. 
Rays  about  10. — Moist  copses  and  low  grounds. 

2.  H.  divarica'tus.  Stem  1-4  feet  high,  simple  or  forking 
above.  Leaves  all  opposite,  widely  spreading,  sessi'e,  ronnded  or 
truncate  at  the  base,  ovate-lanceolate,  S-nerved,  long-pointed, 
sen-ate,  rottgh  on  boiJi  sides.  Heads  few,  on  short  peduncles. 
Hays  about  12. — Open  thickets  and  dry  plains. 

3.  H.  decapet'alus.  Stem  3-G  feet  high,  branching,  smooth 
below,  rough  alcove.  Leaves  (hin,  qreen  on  both  sides,  orate, 
coarsely  serrate,  pointed,  abruptly  contracted  into  short  marguied 
petioles.     Rays  usually  10. — lliickets  and  river-banks. 

35.  BIDHNS.     Bur-Martgold. 

1.  B.  frondo'sa.  (Common  Beggae-ticks.)  Bays  none, 
Achencs  jlat,  wcdge-obovate,  cilicUe  on  the  margins  trifh  bristles 
iwinting  upward,  2-awned.  Stem  tall,  branched.  Leaves  thin, 
long-petioled,  piunately  3-5  divided,  the  leaflets  ovate-lanceolate, 
pointed,  seri-ate. 

2.  B.  conna'ta.  (  Swamp  Beggar-ticks.  )  Rays  none. 
Achenes  flat,  narrowly  wedge-shaped,  2-4  awned,  ciliate  with 
minute  bristles  pointing  dowmoards.     Stem  1-2  feet  high,  smootli. 
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Leaves  lanceolate,  peinted,  serrate,  tapering  and  connate  at  the 
base,  the  lowest  often  3-paited  and  decurreut  on  the  petiole. — 
In  shallow  water  and  low  grounds* 

3.  B^  csr'nna.  (Smalleb.  Bur-Marigold. )  Jtai/s  short,  pale 
yellovh  Aehenes  flat,.  wedge-oWvate,  4-o.wnedy  ciliaU  with  hrislh» 
jpoiiUing  doiumcanU.  Stem  nearly  smooth,  5r-10  inches  high. 
Leaves  all  simple,  lanceolate,  imcqually  sen-ate,  hardly  connate. 
Heads  no<lding. — Wet  places. 

4.  B.  duysanthemoi'des*  (Larger  BiTR^MARrG(>LT>.  >  Raysi 
an  inch  iong,  showy,  golden  yellow.  Aclicncs  wedge-shaped,.  2-4 
awned,  bristly  doivnwanls.  Stem  smooth,  6r-30  inches  high, 
erect  or  ascending.  Leaves.  Uinceolate,.  tapering  at  both  ends^ 
eonnate,,  regularly  serrate.— Swamps  and  ditches. 

5.  B.  Beck'iL  (Water  Makigold.)  Aquatic.  Stems  long 
and  slender.  Immersed  leaves  dissected  into  fine  hair-like 
divisions  ;  those  owt  of  water  lanceolate,  slightly  connate^ 
toothed.  Eays  showy,  golden  yellow,  larger  than  the  in\  oluere. 
Achenes  lineav,  hsariix)  4^6  very  lonrj.  awns  barbed  towards  the 
apedo. — Ponds  and  slow  streams. 

SG.  ACHIL.T.E'A.     Tarrow. 
A.    Millefolium.     (Milfoil.)     Stems   simple.     Leaves  dis- 
sected  into   fine   divisions.     Corymb  flat-topped.     Rays  only  -I, 
©r  5,  short. — Fields  and  along  fences  ;  very  common. 

3.7.  POLYM'-NIA.     Leaf-Cfp. 
p.  Canadensis.     A  coarse  clammy-hairy  herb.    Lower  leaves 
opposite,   petioled,  pinnatifid  ;   the  upper  alternate,  angled  or 
lobed.     Heads  small ;  rays  pale  yellow. — Sha.ded  ravines^  south- 
westward. 

35r.    SII.'PITIU.1J.      BoiSTN-PLANT. 

S.  perfolia'tum  (Cttp-Plant)  is  found  in  sonth-western 
Ontario.  Stem  stout,  sfjuare,  4-S  feet  high.  Leaves  ovate, 
coarsely  toothed,  the  upper  ones  united  by  tlieir  bases. 

»9.  L.AI\IP'«ANA.    NipPLE-woBT. 
L.  COmmn'nis.     Very  slender  and  branching.     Learei^  aBgle^l 
or  toothed.     Heads  smaU,  loosely  panicled^ — Borders  of  s^i»gs  j 
B.ot  common. 
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30.    CICHO'RItJM.      SUCCOBY.      CiCHOBY. 

C.  In'tybus.  Stem-leaves  oblong  or  lanceolate,  partly  clasp- 
ing ;  radical  ones  runcinate. — Roadsides  and  waste  places. 

31.  I.EJN'TOD3N.    Fall  Dandelion. 
L.    autumna'le.      (Fall    Dandelion.)      Leaves    lanceolate, 
laciniate-toothed  or  pinnatilid.     Scape  branched. — Roadsides  and 
waste  places  ;  not  common. 

33.  HIJHRA'CIUM.     HA^^^CAVEED. 

1.  H.  Canaden'3e.  (Canada  Hawkweed.)  Heads  largfi. 
8tem  simple,  leafy,  corymbed,  1-3  feet  high.  Peduncles  downy. 
Leaves  ovate-oblong,  with  a  few  coarse  teeth,  somewhat  hairy, 
sessile,  or  the  uppermost  slightly  clasping.  Acheues  tapering 
towards  the  base. — Dry  banks  and  plains. 

2.  H.  scabrum.  (Rough  H.)  Heads  small.  Stem  stout, 
1-3  feet  high,  rough-hairy,  corymbose.  Peduncles  and  involucre 
densely  clothed  lolth  dark  bristles.  Achenes  not  tapering. — Sandy 
woods  and  thickets. 

3.  H.  veno'sum  (Rattlesnake-weed),  with  a  smooth  naked 
scape  (or  bearing  one  leaf),  and  a  loose  corymb  of  very  slender 
peduncles,  is  found  in  the  Niagara  region. 

33.  NAB'ALiUS.     Rattlesnake-BOOT. 

1.  N.  albus.  (White  Lettuce.)  Heads  8-12  flowered. 
Pappus  deep  cinnamon-colonrtd.  Stem  2-4  feet  high,  smooth 
and  glaucous,  corymbose-paniculate.  Leaves  triangular-halberd- 
shaped,  or  3-5  lobed,  the  uppermost  oblong  and  undivided. — 
Rich  woods. 

2.  N.  altissimus.  (Tall  White  Lettuce.)  Heads  5-6 
flowered.  Pappns  pale  sirair-co  oured.  Stem  taller  but  more 
slender  than  in  No.  1,  with  a  lonj  leafy  panicle  at  the  summit. — 
Exc'i  woods. 

34.  TAR/VX'ACTT]>I.     DANDELION. 

T.   Dens-leo'nis.     (Common    Dandelion.)    Outer  involucre 
reflexed.     Leaves  runcinate. — Fields  everywhere. 
35.  IiACTl-'CA.    Lettuce. 

L.  Canadensis.  (Wild  Lettuce.)  Heads  numerous,  in  a 
long  and  nauovv  naked  panicle.     Stem   stout,  smooth,  hollow, 
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4-9  feet  high.  Leaves  mostly  runcinate,  partly  claspinoj,  palo 
beneath  ;  the  upper  entire.  Achenes  longer  than  their  beaks. — 
Borders  of  fields  and  thickets. 

38.  MULGE'DIU3I.    False  ob  Blue  Lettuce. 
M.   leucophae'um.     Stem   tall   and  very  leafy.     Heads  in  a 
dense  compound   panicle. — Borders   of   damp  woods  and   along 
fences. 

37.  S03VCIIU>.     Sow-Thistle. 

L  S.  olera'ceus.  (Common  Sow-Thistle.  )  Stem-leaves  run- 
cinate, slightly  toothed  with  soft  spiny  teeth,  clasping ;  tlie 
auricles  acute. — Manured  soil  about  dwellings. 

2.  S.  asper.  (Spiny-leaved  S.)  Leaves  AarcZ/v/ /o?>er/,  fringed 
with  soft  spines,  clasping  ;  the  auricles  rounded.  Achenes  mar- 
gined.— Same  localities  as  No.  1. 

3.  S.  arvensis  (Field  S.),  with  bright  yellow  flowers  and 
bristly  involucres  and  peduncles,  is  found  eastward. 

Order  XLVIL  LOBELIA'CEiE.  (Lobelia  Family.) 
Herbs,  with  milky  acrid  juice,  alternate  leaves,  and  loosely 
racemed  flowers.  '  Corolla  irregular,  5-lobed,  the  tube  split 
down  one  side.  Stamens  5,  syngenesious,  and  commonly  also 
monadelplious,  free  from  the  corolla.  Calyx-tube  adherent  to 
the  many-seeded  ovary.     Style  L     The  only  genus  is 

I.OBE/L.1A.    Lobelia. 

L  L.  cardinalis.  (Cardinal-eloweb.)  Corolla  large,  deep 
red.  Stem  simple,  2-3  feet  high,  smooth.  Leaves  oblong-lan- 
ceolate, slightly  toothed.  Bracts  of  the  flowers  leaf -like. — Low 
grounds. 

2.  L.  BYPhilit'ica.  (Gr'^at  Lobelia.)  CovoWa,  rather  large^ 
light  bue.  Stem  hairy,  simple,  1-2  feet  high.  Leaves  thin, 
acute  at  both  ends,  serrate.  Calyx-lobes  half  as  long  as  the 
corolla,  the  tube  hemispherical.  Flowers  in  a  dense  spike  or 
raceme. — Low  grounds. 

3.  L.  inflla'ta.  (Indian  Tobacco.)  Flowers  small,  J  of  an 
inch  long,  pale  blue.  Stem  leafy,  branching,  8-18  inches  high, 
pubescent.  Leaves  ovate  or  oblong,  toothed.  Pods  inflated, 
Bac^mes  Itafy. — Dry  fields. 
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4.  L.  spica'ta.  Flowers  small,  J  of  an  inch  long,  pah  blue. 
Stem  slender,  erect,  simple,  1-3  feet  high,  minutely  pul^escent 
below.  Leaves  barely  toothed,  the  lower  spathulate  or  obovate, 
the  upper  reduced  to  linear  bracts.  Raceme  long  and  naked. — 
San<ly  soil. 

5.  L.  Kal'mii. — Flowers  small,  J  of  an  inch  long,  Iv/lt  blue. 
Stem  low,  4-18  inches  high,  very  slender.  Pedicels  filiform,  as 
long  as  the  flowers,  with  2  minute  bractlets  above  the  middle. 
Leaves  mostly  linear,  the  "radical  ones  spathulate  and  the  upper- 
most reduced  to  bristly  bracts. — Wet  rocks  and  banks,  chiefly 
northward. 

6.  L.  Dortman'na  (Water  Lobelia),  with  small  leaves  all 
tufted  at  the  root,  and  a  scape  5  or  6  inches  long  with  a  few 
small  liglit-blue  pedicelled  flowers  at  the  summit,  occurs  in  the 
shallow  borders  of  ponds  in  Muskoka. 

Order  XLVIIL    CAMPANULiliL'CiiliE.    (Campanula  F.) 

Herbs  with  milky  juice,  differing  from,  the  preceding  Order 

chiejiy  in  having  a  regnlar  5-lohed  corolla  {bell-shaped  or  wheel- 

sJiaped),  separate   stamens   (5),  and  2   or  more  {with    as,  J) 

stiyinas. 

t^ynopsis  of  the  Genera. 

1.  CJaini>an'iila.    Calyx    5-clsft.    Corolla    generally    bell-shaped,    5-lobed. 

Pod  short. 

2.  Spccii^.a'ria.    Calyx  5-cle£t.     Corolla  nearly  wheel-shaped,  5-lobed.    Pod 

prismatic  or  oblong-. 

1.  CAMPAN'ULA.    Bell-flower. 

L  C.  rotundifo'lia.  (Harebell.)  Flowers  blue,  loosely 
panicled,  on  long  slender  peduncles,  nodding.  Stem  s'ender, 
branching,  several-flowered.  Root-leaves  round-heart-shaped  ; 
stem-leaves  linear.     Calyx-lobes  awl-shaped. — Sliaded  clitt's. 

2.  C.  aparinoi'des.  (Marsh  Bellflower.)  Flowers  while 
or  nearly  so,  about  J  of  an  inch  long.  Stem  veri/  slender  and 
weak,  few-flowered,  angled,  roughened  backioards.  Leaves  linear- 
lanceolate.  Calyx-lobes  triangular. — Wet  places  in  high  grass. 
The  plant  has  the  habit  of  a  Galium. 

3  0.  America'na.  (Tall  Bellflowkr.)  Flowers  light  blue, 
about  an  inch  across,   crowded  in  a  leafy  spikK     Corolla  deeply 
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5-lobed.  Style  long  and  curved.  Stem  3-6  feet  high,  simple. 
Leaves  ovate  or  ovate-lanceolate,  taper-pointed,  serrate. — Moist 
rich  soil. 

3.  SPECUL.V'RIA..     VeNUS's  LookiNG-GLASS. 

S.  perfolia'ta.  Flowers  purplish-blue,  only  the  later  or  upper 
ones  expanding.  Stem  hairy,  3-20  inches  high.  Leaves  round- 
ish or  ovate,  clasping.  Flowers  solitary  or  2  or  3  together  in  the 
axils. — Sterile  open  ground,  chiefly  south-westward. 

Okdek  XLTX.     ERICA'CEJE.     (Heath  Family.) 

Chiefly  shrubs,  distinguished  h]i  the  anthers  opening^  as  a 
rule,  by  a  pore  at  the  top  of  each  cell.  Stamens  (as  in  the  two 
preceding  Orders)  free  from  the  corolla,  as  many  or  twice  as 
many  as  its  lobes.  Leaves  simple  and  usually  alternate. 
Corolla  in  some  cases  polypetalous. 

«ynop*i«  of  llie  Cienera. 

Suborder  L    VACCINIE^.     (Whortleberry  Family.) 

Calyx-tube  adherent  to  the  ovary.  Fruit  a  berry  crowned  with  the 
calyx-teeth. 

1.  CjJayiiissa'cia.    Stamens  10,  the  anthers  opening  by  a  pore  at  the  apex. 

Corolla  tubular,  ovoid,  the  border  5-cleft.  Bern/  lO-cellecl,  lO-needed. 
Flowers  white  with  a  red  tinge.  Leaves  covered  urith  resinous  dots. 
Branching  shrubs. 

2.  Vaccin'iuni.    Stamens  8  or  10,  the  anthers  prolonged  upward  into  tubes 

with  a  pore  at  each  apex.  Corolla  deeply  4-parted  and  revolute,  or 
cylindrical  with  the  limb  5-tootheil.  Berry  4-celled,  or  more  or  less  com- 
pletely 10-celled,  Flowers  white  or  reddish,  solitary  or  in  short  racemes. 
Shiubs. 

3.  C'liiog'cncs,    Stamens  8,  each  anther  S-pointed  at  the  apex.    Corolla  bell- 

shaped,  deeply  h-eleft.  Limb  of  the  calyx  4-parted.  Flowers  very  small, 
nodding  from  the  axils,  with  2  bractlets  under  the  calyx.  Berry  white, 
4-celled.    A  trailing  slender  evergreen. 

Suborder  IL     ERICINE^.     (Heath  Family  Proper.) 

Calyx  free  from  the  ovary.  Shrubs  or  small  trees.  Corolla 
gamopetalons,  except  in  No.  10. 

4.  Arclostaph'yios.    Corolla  urn-shaped,    the    limb  5-toothcd,    revolute 

Stamens  10,  the  anthers  each  with  2  rcflexcd  awns  on  the  back.  Fruit  a 
berry-like  druj>e,  5-10  seeded.  A  trailing  thick-leaved  evergreen,  with 
nearly  white  flowers. 
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5.  Fpist^e'n.    Corolla  salver-shaped,   hairy  inside,   rose-coloured.     Stamens 

10^  filaments  slender  ;  anthers  awnless,  o-peninf]  lenrjthicise.  Calyx  of 
5  pointed  and  scale-like  nearly  distinct  sepals.  A  trailing  evergreen, 
bristly  with  rusty  haii  s. 

6.  Gaiilfhc'ria.    Corolla  ovoid,   or  slightly  urn-shaped,  5-toothed,  nearly 

white.  Stamens  10,  the  anthers  2-avviied.  Calyx  5-cleft,  enclosing  the 
pod  and  hecoming  fleshy  and  berry-li'ie  in  fruit.  Stems  low  and  slender, 
leafy  at  the  sununit. 

7.  Cassau'dra.    Corolla  cylindrical,  5-toothed.     StamenslO,  the  anther-cells 

tapering  into  beaks  with  a  pore  at  tlie  apex,  awnless.  Calyx  of  5  over- 
lapping sepals,  and  2  similar  bractlets.  Pod  with  a  double  pericarp,  the 
outer  of  5  valves,  the  inner  cartilaginous  and  of  10  valves.  A  low  shrub 
with  rather  scurfy  leaves,  and  white  flowers, 

8.  Aiidro«n'c«la.    Corolla  globular-urn-shaped,  5-toothed.    Calyx  cf  5  nearly 

distinct  valvate  sepals,  without  bractlets.  Stamens  10  ;  the  filaments 
bearded  ;  the  anther-cells  each  with  a  slender  awn.  A  low  shrub,  with 
white  floweis  in  a  terminal  umbel. 

9.  KnI'mia.    Corolla  broadly  bell-shaped,  icith  10 pouches  receiving  as  many 

anthers.    Shrubs  with  showy  rose-purple  flowers. 

10.  liC'duMi.    Calyx  5-toothed,  very  small.    Corolla  of  5  obovate  and  spread- 

ing distinct  petals.  Stamens  5-10.  Leaves  evergreen,  with  revolute 
tnarjins,  covered  beneath,  with  nistg  wool. 

Suborder  III.     PYROLE^.     (Pyrola  Family.) 

Calyx  free  from  the  ovary.     Corolla  'pohjpeialous.     More  or  less 
herbaceous  evercjreens. 

11.  Py'rola.     Calyx   5-parted.     Petals   5,    concave.     Stamens  10.    Stigma 

5-lobed.  Leaves  evergreen,  clustered  at  the  base  of  an  upright  scaly- 
bractcd  scape  lohich  bears  a  simple  raceme  of  nodding  floicers. 

12.  Mone'ses.    Petals  5,  orbicular,  spreading.    Stamens  10.    Stigma  large, 

peltate,  with  5  narrow  radiating  lobes.  Plant  having  the  aspect  of  a 
Pyrola,  but  the  scape  bearing  a  single  terminal  floiver. 

13.  ChimapJi'iSa.    Petals  5,  concave,   orbicular,  spreading.    Stamens  10. 

Stigu'.a  broad  and  round,  the  border  5-crenate.  Low  plants^  with  running 
underground  shoots,  and  thick,  shining,  sharply  serrate,  somewhat 
whorled  leaves.    Flowers  corymbed  or  umbelled  on  a  terminal  peduncle. 

Suborder  IV.    MONOTROPE^.  (Indian-Pipe  Family. ) 

14.  ITIoitorropa.    A  smooth  perfectly  U'hite  plant,  parasitic  on  roots,  bearing 

scales  instead  of  leaves,  arid  a  single  flower  at  the  sununit  of  the  stem. 

1.  GAY!.irsSA'CI.'\.    HrcKi.KT.KnuY. 
G.  resino'sa.     (Bl.ack   FlL-rKi.FBERnY.)     Fruit  hlaclc,  icithout 
a  bloom.     Racemes  short,   1  rirlpti.  in  clnstrr?*.     Lo.tvos  oval  or 
oblong.     Branching  shrub  1-3  fret  hik'h.  —  Low  grounds. 
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3.  VACCIN'IUM.    Cranbebry.     Blueberry. 

1.  V.  Oxycoc'cus.  (Small  Cranberry.)  A  creeping  or 
trailing  very  slender  shrubby  plant,  with  ovate  acute  evergreen 
leaves  only  ^  of  an  inch  long,  the  margins  revolute.  Corolla 
rose-coloured,  4-parted,  the  lobes  reflexed.  Anthers  8.  Stem 
4-9  inches  long.  Berry  only  about  J  of  an  inch  across,  often 
speckled  with  white. — Bogs. 

2.  V.  macrocar'pon.  (Large  or  American  Cranberry.) 
Different  from  No.  1  in  having  prolonged  stems  (1-3  feet  long) 
and  the  flowering  branches  lateral.  The  leaves  also  are  nearly 
twice  as  large,  and  the  berry  is  fully  \  an  inch  broad. — Bogs, 

3.  V.  Pennsylva'nicum.  (Dwarf  Blueberry.)  Stem  6-15 
inches  high,  the  branches  green,  angled,  and  warty.  Corolla 
cylindrical  bell-shaped,  5-toothed.  Anthers  10.  Flowers  in  short 
racemes.  Leaves  lanceolate  or  oblong,  serrulate  with  bristly- 
pointed  teeth,  smooth  and  shining  on  both  sides.  Berry  blue  or 
black  with  a  bloom. — Dry  plains  and  woods. 

4.  V.  corymbo'sum  (Swamp-Blfeberry)  is  a  tall  shrub  (.3- 
10  feet)  growing  in  swamps  and  low  grounds,  with  leaves  vary- 
ing from  ovate  to  elliptical-lanceolate,  and  flowers  and  berries 
very  much  the  same  as  those  of  No.  3-,  but  the  berries  ripen  later. 

3.  CHIOG'E-VES.     CREEPING  SnowBERRY. 

C.  hispid'ula.  Leaves  very  small,  ovate  and  pointed,  on 
short  petioles,  the  margins  revolute.  The  lower  surface  of  the 
leaves  and  the  branches  clothed  with  rusty  bristles.  Berries 
bright  white.— Bogs  and  cool  woods. 

4.  ARCTOSTAPH'YI.  ;S.     BearberrY. 
A.  Uva-ursi.   Flowers  in  terminal  racemes.    Leaves  alternate, 
obovate  or  spathulate,    entire,  smooth.     Berry  red. — Bare  hill- 
sides. 

5.  EPIG^IE'A.    Ground  Laurel.    Trailing  Arbutus. 
E.  re'pens.     (Mayflower.)    Flowers  in   small  axillary  clus- 
ters from  scaly  bracts.     Leaves  evergreen,   rounded  and  heart- 
shaped,  alternate,  on  slender  petioles.     Flowers  very  fragrant. — 
Dry  woods,  in  early  spring. 
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6.    GAUi^THE'RIA.      AkOHATIC   WiNTERGKEEN. 

Gr.  procum'bens.  (Teaberry.  Wintergreen.)  Flowers 
mostly  single  in  the  axils,  nodding.  Leaves  obovate  or  oval, 
obscurely  serrate,  evergreen.  Berry  bright  red,  edible. — Cool 
woods,  chiefly  in  the  shade  of  evergreens. 

7.  CASSA\'»RA.    Leather  Leaf. 

C.  calycula'ta.  Flowers  in  1 -sided  leafy  racemes.  Leaves 
oblong,  obtuse,  flat. — Bogs. 

8.  ANDIiOM'EDA.     Andromeda. 
A.  polifo'lia.     Stem  smooth  and  glaucous,  6-18  inches  high. 
Leaves   oblong-linear,    with   strongly   revolute    margins,    white 
beneath. — Bogs. 

9.  KAlLi'MlA.    American  Laurel. 
K.  glau'ca.     (Pale  Laurel.)     A  straggling  shrub  about  a 
foot  high,  with  few-flowered  terminal  corymbs.     Branchlets  2- 
edged.     Leaves  opposite,  oblong,  the  margins  revolute.     Flowers 
I  ail  inch  across.— Bogs. 

10.  L-E'DUM.    Labrador   Tea. 

L.  latifo'lium.  Flowers  white,  in  terminal  umbel  like  clus- 
ters. Leaves  elliptical  or  oblong.  Stamens  5,  or  occasionally 
6  or  7.— Bogs. 

11.   PY'HOIiA.      "WiNTERGREEN.       ShIN-LEAF, 

1.  p.  rotundifo'lia.  Leaves  orbicular,  thick,  shining,  usually 
shorter  than  the  petiole.  Calyx-lobes  lanceolate.  Flowers  white 
or  in  one  variety  rose^purple. — Moist  woods. 

2.  P.  ellip'tica.  (Shin-leaf.)  Leaves  elliptical,  thin,  dull, 
usually  longer  than  the  margined  petiox.  Flowers  greenish-white. 
— Rich  woods. 

3.  P.  secunda.  Easily  recognized  by  the  Jlowers  of  the  dense 
raceme  being  all  turned  to  one  side.  Style  long,  protruding. — 
Rich  woods. 

4.  P.  chloran'tha  has  small  roundish  dull  leaves,  converging 
greenish-white  petals,  and  the  anther  cells  contracted  below  the 
■pore  into  a  didiact  neck  or  horn.  — Open  woods. 
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12.  SIOiVE'.SJBS.    One-flowered  Pyrola. 
M.    uniflo'ra.      Leaves   thin,    rounded,    veiny,    and    serrate. 
Scape  2-4  inches  high,  bearing  a  single  white  or  rose-colourctl 
flower. — Deep  woods. 

13.  CHTMAPH'IIiA.     PirsiSSEWA. 

C.  umbella'ta.  (Prince's  Pine.)  Leaves  wedge-lanceolate, 
acute  at  the  base.  Peduncles  4-7-flowered.  Corolla  rose-  or 
flesh-coloured. — Dry  woods. 

14:.  MOx\OT-ROPA.    Indian  Pipe.    Pine-sap. 

M.  uniflo'ra.  (Indian  Pipe.  Corpse-Plant.)  Smootli, 
waxy- white,  turning  black  in  drying. — Dark  rich  woods. 

Order  L.     AQUIFOLIACEiE.    (Holly  Family.) 

Shrubs  or  small  trees,  with  small  axillary  polygamous  or 
dioecious  flowers,  the  parts  mostly  in  fours  or  sixes.  Ca^yx 
very  minute,  free  from  the  ovary.  Staujens  alternate  witli 
the  petals,  attached  to  their  base,  the  corolla  being  almost 
polypetalous.  Anthers  opening  lengthwise.  Stigma  near! 3' 
ses.3ile.  Fruit  a  berry-like  4-8-seeded  drupe. 
1.  ILEX.    Holly. 

I.  verticilla'ta.  (Black  Alder.  Winterberry. )  A  shrub 
with  the  greenish  flowers  in  sessile  clusters,  or  the  fertile  ones 
solitary.  Parts  of  the  flower  mostly  in  sixes.  Fruit  bright  re  '. 
Leaves  alternate,  obovate,  oval,  or  wedge-lanceolate,  pointed, 
veiny,  serrate. — Swamps  and  low  grounds. 

3.  NEMOPAN'TIIES.  Mountain  Holly. 
N".  Canadensis.  A  branching  shrub,  with  grey  bar'c,  and 
alternate  oblong  nearly  entire  smooth  leaves  on  slender  petioles. 
Flowers  on  long  slender  axillary  peduncles,  mostly  solitary. 
Petals  4-5,  oblong-linear,  distinct.  Fruit  light  red. — Moist 
woods. 

Order  LI     PLANTAGIWACE^.     (Plantain  Family.) 

Herbs,  with  the  leaves  all  radical,  and  the  flowers  in  a 
close    spike   at    the    summit  cf  a  n^ikcd  scape      Calyx  vi  4 
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sepals,   peraistent.      Corolla   4-lo'bed,  thin  and   membrana- 
ceoirs,  spreading.     Stamens  4,  usually  witli   long  filaments, 
anserted  on  the  covoUa,     Pod  2-oelled^    the  top  coming  off 
like  a  lid.     Leaves  ribbed.     The  principal  genus  is 
PLANTA'GO.    Plantain.    Eib-Gkas«. 

i.  P.  major.  (Common  P.)  Spilx  long  and  slender.  Leaves 
5-7  ribbed^  ovate  or  slightly  heart-shaped,  with  iJiannelled 
petioles.  ^-Moht  ground,  about  dwellings. 

2.  P.  lanceola'ta.  (Rib-Gbass.  English  Plantain.)  Spike 
thick  and  d-ense,  i^hort.  Leaves  3-5  ribbed,  lanceolate  or  lanceo- 
late-oblong. Scape  grooved,  long  and  slender. — Dry  fields  and 
foanks. 

X.  P,  marit'ima,  var.  juncoides,  with  very  narrow  and 
slender  spike,  and  linear  fleshy  leaves,  is  found  on  the  sea-coast 
and  Lower  St.  Lawrezice. 

Ordee,  LIL     PRIMULA'CE^.     (Primrose  Family.) 

Herbs  with  regular  perfect  flowers,  well  marked  by  having 
€1  stamen  before  each  petal  or  lobe  of  the  corolla  and  inserted 
on  the  tube.  Ovary  l-celled,  the  placenta  rising  from  the 
base.     Style  1 ;  stigma  1. 

Synopsl!^  t>f  the  f^cnera. 
1.  Priiw'n'a.  Leaves  all  in  a  cluster  at  the  root.  Flowers  in  an  umbel  tA 
the  summit  of  a  simjjle  scape.  Corolla  salvor-shaped,  Staciens  5,  in- 
cluded. 
2-  Trif^uta'lis.  Leaves  in  a  whorl  at  fhe  summit  of  a  slender  erect  stem. 
Calyx  usually  7-parted,  the  lobes  pointed.  Corolla  usually  7-partc  1, 
spreading,  without  a  tube^  Filaments  united  in  a  ring  below.  Flowers 
usually  only  on«,  white  and  star-shaped, 

3.  liysiinacla'ia.    Leafy-stemmed.    Flowers  yellow,  axillary  or  in  a  terminal 

raceme.  Calyx  usually  5-parted.  Corolla  wheel-shaped,  mostly  5-parted, 
and  sometimes  polypetalous. 

4.  AnnsfaS'lis.    Low  and    spreading.     Leaves  opposite  or  whorled,  entire. 

Flowers  variously  coloured,  solitary  in  the  axils.  Calyx  5-parted, 
Corolla  wheel-shaped,  S-pa-ted.     Filaments  bearded. 

5.  Sa«i'o!ii».    Smooth  ard  spr>  ading-,  6-10  inches  high.    Corolla  bell-shaped 

5parted,  with  5  sterile  filTiments  in  the  sinuses.  Cciljx  i^artiaUu  ad 
herent  to  the  ovary.  Flowers  very  small,  white,  racemed.  Leaves 
alternate. 
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1.  PiiI3l'UL.V.     PRfMRCSE.     Cowsr.TP. 

1.  P.  farino'sa.  (Bmi>'s-EYE  P.)  Lower  snrface  of  the  leaves 
covered  with  a  white  mealiness.  Corolla  lilac  with  a  yellow 
centre. — Shore  of  Lake  Huron,  and  northward. 

2.  P.  Mistassinlca»  Leaves  not  mealy.  Corolla  flesh 
coloured,  the  lobes  obcordato. — Shores  of  the  Upper  Lakes,  and 
northward, 

2.  TRlEXTA'IilS.    Chick\vret»-Wintergkee». 

T.  America'na.  (Star-Flower.)  Leaves  tlu'n  and  veiny, 
lanceolate^  tapeiing  towards  both  ends.  Petals  pointed. — iloist 
woods. 

3.  LiYSlMACH'IA.     LccSESTKIFE. 

L  L.  thyrsiflo'ra.  (Tufted  Loosestrife.)  Flowers  in  spike- 
like clusters  from  the  axils  of  a  few  of  the  upper  leaves.  Petals 
lance-linear,  'purpJUh- dotted,  as  many  minute  teeth  betvieen  them. 
Leaves  scale-like  below,  the  upper  lanceolate,  opposite,  sessile, 
dark-dotted. — Wet  swamps. 

2.  L.  strict^.  Flowers  on  slender  pedicels  in  a  lonrj  fermlnal 
raceme.  Petals  lance-oblong,  streakcl  with  dark  lines.  Leaves 
ofposite,  lanceolate,  acute  at  each  end,  sessile,  dark-dotted. — 
l4)\v  grounds. 

3.  L.  Qtlia.l  ifo'Iia.  Flowers  on  long  slender  peduncles  from 
the  axils  of  the  loper  leaves.  Petals  streaked.  Leaves  in  ichorls 
of  4  or  5,  ovate-lanceolate,  dark-dotted. — Sandy  soil. 

4.  L.  cilia'la.  Flowers  nodding  on  slender  peduncles  from 
the  i\[yr>e:  axils.  Petals  n^t  sfreaJced  or  dotted.  Leaves  opposite, 
not  dotted,  ovate-lanceolate,  pointed,  cordate  at  the  base,  on  long 
J  ringed  petioles. — Low  gi'ounds. 

5.  L.  longifo'lia.  Petals  not  streaked  or  dotted.  Stem-leaves 
sessile,  narroioly  linear,  2-J^  inches  long,  the  margins  sometimes 
revolutc.     Stean  4-angled. — Moist  soil,  chiefly  northward. 

4.  AiVAGAL'1.1,3.    Pimpernel. 

A.arvensis.  (Common  Pimpernel  )  Petals  obovate,/Hrtjed 
with  minute  teeth,  mostly  bluish  or  purplish.  Flowers  closing  at 
thfc  approach  of  rain.  Leaves  ovate,  sessile. — Sandy  lields  and 
garden  soil. 
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5.    SAM'D-LiIJS.      WaTKR  PiMPKRNEL.      BllOOK-WEED, 

S.  Valeran'di,  var.  Americaims.  Stem  slender,  diffusely 
branched.  The  slender  pedicels  each  with  a  bractlet  at  the 
middle. — Wet  places,  chiefly  eastward. 

OuDEP.  LTIL     LENTIBULA^CE^.     (Bladderwort  F.) 

SniaU  aquatic  or  marsh  herbs,  with  a  2-lipped  calyx  and  a 
personate  corolla  with  a  spur  or  sac  underneath.  Stamens 
2.  Ovary  as  in  Primulaceae.  Chiefly  represented  by  the 
genus 

UTRICUIiA'RIA.    Bladdebwobt. 

1.  U.  vu'iga'ris.  (Greater  BLAnoERwoRT. )  Immersed  leaves 
crowded,  finely  dissected  into  capillary  divisions,  furnished  with 
small  air-bladders.  Flowers  j^ellow,  several  in  a  raceme  on  a 
naked  scape.  Corolla  closed  ;  the  spur  conical  and  shorter  than 
the  lower  lip. — Ponds  and  slow  waters. 

2.  U.  interme'dia.  Immersed  leaves  4  or  5  times  forked, 
the  divisions  linea;--awl-shaned,  minutely  bristle-toothed  on 
the  margin,  nol  bladder-hearing,  the  bladders  being  on  leafless 
branches.  Stem  3-6  inches  long.  Scape  very  slender,  3-G  inches 
long,  bearing  few  yellow  flowers.  Upper  lip  of  the  corolla  much 
longer  than  the  palate  ;  the  spur  closely  pressed  to  tJie  broad  loioer 
/ep.  — Shallow  waters. 

3.  U,  COrnu'tPv,  with  an  a^l -shaped  spur  turned  dow'nward 
and  outward,  and  the  lower  lip  of  the  corolla  helmet-shapetl,  is 
found  towards  the  sea-coast.  Flowers  yellow.  Leaves  awl- 
shaped. 

Order  LIV.     OR  OB  ATT  OH  A' CE.^.     (Broom-rape  F.) 

Parasitic  herbs,  destitute  of  green  foliage.  Corolla  more 
or  less  2-]ipped.  Stamens  didjmamous.  Ovary  1-celied 
with  2  or  4  parietal   placentae,    many-seeded. 

1.  EPIPHJE'GUS.    Beech-dbops. 

E.  Virgin ia'na.  A  yellowish-brown  branching  plant,  par* 
asitic  on  the  roots  of  beech -trees.  Flowers  racemose  or  spiked  ; 
the  upper  sterile,  with  long  corolla  ;  the  lower  fertile,  with  shor^ 
corolla. 
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2.  €or-?OPii'OMS.  Sqtjaw-bcot. 
G.  America'na.  A  chestnut- coloured  or  3'ellow  plant  found 
in  clusters  in  oak  woods  in  early  summer,  3-6  inches  high  and 
rather  less  than  an  inch  in  thickness.  The  stem  covered  with 
fleshy  scales  so  as  to  resemble  a  cone.  Flowers  under  the  upper 
scales  ;  stamens  projecting. 

Order  LV.     SCROPHULARIA'CE^.     (Fig wort  F.) 

Herbs,  distinguislied  by  a2-lipped  or  more  or  less  irregular 
corolla,  stamens  usually  4  and  didynamous,  or  only  2,  (or  in 
Verbascum  5,)  and  a  2-celled  and  usually  many-seeded  ovary. 
Style  1 ;  stigma  entire  or  2-lobed. 

SyKop.<ii)$  of  tlic  C«encra. 
•  Corolla  wheel- haped,  and  only  slvjhtly  in-efftdar. 

1.  VerliasV-iiaa.    Stamens  (with  anthers)  5.    Flowers  in  a  Ion?  terminal 

spike.  Corolla  5-parted,  nearly  reg:ular.  Filaments  (or  some  of  them) 
woolly. 

2.  V^J'on'icn.    (Stamens  on?^/ •;  filaments  long  and  slender.    Corolla  mostly 

4  parted,  nearly  or  quite  regular.  Pod  fliittish.  Flowers  solitary  in  the 
axils,  or  forming  a  terminal  raceme  or  spike. 

•    »    Corolla  S-Kpped,  or  tubular  and  irregular. 

■*~  Upper  lip  of  the  corolla  emhraci  g  the  lower  in  the  bud,  except  occasionally 

in  ITIiiunln^. 

8.  li'na'ria.    Corolla  personate  (Fig,  143,  Part  I.),  with  a  long  spur  beneath. 

Staniens  4.    Flowers  yellow,  in  a  crowded  raceme. 
4.  Sci'opSiiiTa'rin*    Corolla  tubular,  somewhat  inflated,  5-lobed ;  thekup- 

•per  lobes  erect,  the  lo«  er  one  spreading.    Stamens  with  anthers  4,  the 

rudiment  of  a  fifth  in  the  form  of  a  scale  on  the  upper  lip  of  the  corolla. 

Flowers  small  and  dingy,  forming  a  narrow  terminal  panicle.    Stem  4- 

sidcd. 
6.  t;hc!o'ue.    Corolla  inflated-tubular  (Fig.  142,  Part  I.)    Stamens  4,  with 

woolly  filamen's  and  anthers,  and  a  fifth  filament  without  an  anther. 

Flowers  white,  in  a  close  tenuinal  spike. 

6.  Pciitslc'iMon.    Corolla  2-linp:d,  gra  lually  widening  upwards.    Stamens 

4,  with  a  fif  ih  sterile  filament,  tlie  latter  yellow-hoarded.  Flowers  white 
or  purplish,  in  a  loose  panicle. 

7.  .Tlitu'jilii  ■.    Calyx  5-angled  and  5-toothcd.    Upper  lip  of  the  corolla  erect 

or  reflexed-spreading,  the  lowersiireading,  3-lobed.  Stamens  4,  alike ;  no 
rudimenl  of  a  fifth.  Stigma  2-lipped.  Flowers  blue  or  yellow,  solitary 
on  axilltiry  pcdincles. 
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8.  Oratl'ola.    Corolla  tubular  and  2-lipped.    Stamens  with  anthers  only  °J, 

included.     Flowers  with  a  j'cUowish  tube,  on  axillary  peduncles,  solitary  . 
Style  dilated  at  the  apex. 
-•-  -I-  Lower  lip  of  the  corolla  embracing  the  wpper  in  the  hud. 

9.  ftcrar'dia.     Corolla  funnel-form,   swelling  above,   the  5  spreading  lobes 

more  or  less  unequal.  Stamens  4,  strongly  didynamous,  hairy.  Style 
long,  enlarged  at  the  apex.  Flowers  purple  or  yellow,  solitary  on  axil- 
lary peduncles,  or  sometimes  forming  a  raceme. 

10.  Ca<!)lili(''ia.    Corolla  tubular  and  2-lipped,  its  tube  included  in  the  tubular 

and  flattened  calyx;  the  upper  lip  long  and  narrow  and  flattened 
laterally,  the  lower  short  and  3-Iobed.  Stamens  4,  didynamous.  Floral 
leaves  scarlet  in  our  species.    Corolla  pale  yellow. 

11.  I<:uphra'.tia.     Calyx  A-cle/t.    Upper  lip  of  the  corolla  erect,  the  lower 

spreading.  Stamens  4,  under  the  upper  lip.— Very  small  herbs,  with 
whitish  or  bluish  spiked  flowers.  (Chiefly  on  the  sea-coast,  and  north  of 
Lake  Superior.) 

12.  Rhinan'tlius.    Calyx  flat,  greatly  inflated  in  fruit,  4-toothed.    Upper 

lip  of  the  corolla  arched,  flat,  with  a  minute  tooth  on  each  side  below 
the  apex.  Stamens  4.  Flowers  yellow,  solitary  in  the  axils,  nearly  ses- 
sile, the  w^hole  forming  a  crowded  1-sided  spike.  (Chiefly  on  the  sea- 
coast,  and  north  of  Lake  Superior.-) 

13.  Pe<licula'ris.    Calyx  split  in  front,   not  inflated  in  fi-uit.    Corolla  2- 

lipped,  the  upper  lip  arched  or  hooded,  incurved,  flat,  2-toothed  under 
the  apex.     Stamens  4.    Pod  flat,  someichat  sword-shaped. 

14.  ]II<^lani:»5'ruiii.    Calyx  U-cleft,  the  lobes  sharp-pointed.    Corolla  green- 

ish-yellow ;  upper  lip  arched,  compressed,  the  lower  3-lobed  at  the  apex. 
Stamens  4  ;  anthers  hairy.  Pod  1-4  seeded,  flat,  oblique.  Upper  leaves 
larger  than  the  lower  ones  and  fringed  with  bristly  teeth  at  the  base. 

1.  VERBAS'CUM.     MULLEIN. 

1.  V.  Thap'sus.  (Common  Mullein.)  A  tall  and  very 
woolly  herb,  with  the  simple  stem  winged  by  the  decurrent  bases 
of  the  leaves.  Flowers  yellow,  forming  a  dense  spike. — Fields 
and  roadsides  everywhere. 

2.  V.  Blatta'ria.  (Moth  M.  )  Stem  slender,  nearly  smooth. 
Lower  leaves  petioled,  doubly  serrate  ;  the  upper  partly  clasping. 
Flowers  whitish  with  a  purple  tinge,  in  a  loose  raceme.  Filaments 
all  violet-hear ded. — Road.sidcs;  not  common  northward. 

2.  VEROX'ICA.    Speedwell. 

1.  V.  Americana.  (Amkiuc.an  Brookli.mk.)  Flowers  pale 
blue,    in    opposite    axillary    racemes.      Leaves    moMli/   /letioled, 
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tliickish,  serrate.     Pod  sioollen. — A  common  plant  in  brooks  and 
ditches. 

2.  V.  Anagal'lis  (Water  Speedwell)  is  much  like  No.  1, 
but  the.  lea  res  are  sessile  with  a  heart-shaped  base. 

3.  V.  SCUtella'ta.  (Marsh  S.)  Flowers  pale  blue,  in 
racemes  chiefly  from  alternate  axils.  Leaves  sessile,  linear, 
opposite,  hardly  toothed.  Racemes  1  or  2,  slender  and  zigzag. 
Flowers  feic.     Pods  very  flat,  notched  at  both  ends. — Bogs. 

4.  V.  oflS-Cinalis.  (Common  S.)  Flowers  light  blue.  Stem 
prostrate,  rooting  at  the  base,  pubescent.  Leaves  short-petioled, 
obovate-elliptical,  serrate.  Racemes  dense,  chiefly  from  alter- 
nate axils.  Pod  obovate-triangular,  notched. — Hillsides  and 
open  woods. 

5.  V.  serpyllifolia.  (Thyme-leaved  S.)  Flowers  whitish 
or  pale  blue,  in  a  loose  terminal  raceme.  Stem  nearly  smooth, 
branched  at  the  creeping  base.  Leaves  obscurely  crenate,  the 
lowest  petioled.  Pod  flat,  notched. — Roadsides  and  fields.  Plant 
only  2  or  3  inches  high. 

6.  V.  peregri'na.  (NeckweI'D.)  Flowers  whitish,  solitary 
in  the  axils  of  the  upper  leaves.  Whitish  corolla  shorter  than  the 
calyx.  Stem  4-9  inches  high,  neirly  smooth.  Pod  orbicular, 
slightly  notched. — Waste  places  and  cultivated  grounds. 

7.  V.  arven'sis.  (Corn  Speedwell.)  Flowers  (blue)  as  in 
No.  6,  but  the  stem  is  hairy,  and  the  pod  inversely  heart-shaped. 
— Cultivated  soil. 

3.  lilNA'RIA.    Toad-Flax. 

L.  vulga'ris.  (ToAD-FLiVX.  Butter  and  Eggs.)  Leaves 
crowded,  linear,  pale  green.  Corolla  pale  yellow,  with  a  deeper 
yellow  or  orange-coloured  palate. — Roadsides. 

4t.  SCROPHUL.A'RIA.     FiGWORT. 

S.  nodo'sa.  Stem  smooth,  3-4  feet  high.  Leaves  ovate  or 
oblong,  the  upper  lanceolate,  serrate. — Damp  thickets. 

5.  ClIEL.O'NE.    Turtle-head. 
C.  glabra.     Stem  smooth,  erect  and  branching.    Leaves  short- 
petioled,  lance-oblong,  serrate,  opposite.     Bracts  of  the  flowers 
concave.— Wet  places. 
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6.  PE^I'STE'MOW.     Beakd-tongue. 
P.  pubes'cens.     Stem  1-3  feet  higb,  pubescent;  the  panicle 
more   or  less   clammy.     Throat   of   the   corolla   almost    closed. 
Stem-leaves  lanceolate,  clasping. — Dry  soil. 

7.  Ml^rUI/I'S.      MONKEY-FLOWEK. 

1-  M.  rin'gens.  Stem  square,  1-2  feet  high.  Corolla  hlnf', 
an  inch  long.  Leaves  ohlong  or  lanceolate,  clasping, — Wefc 
places. 

5^.  M.  James'ii.  Stem  creeping  at  the  base.  Corolla  yellow, 
small.  Leaves  roundish  or  kidney-shaped,  nearly  sessile.  Calyx 
intlated  in  fruit. — In  cool  springs. 

8.  GR.VTI'OLA.     HedGE-HtssOP. 

G-.  Virginia'na.     Stem  4-6  inches  high,  clammy  with  minute 

pubescence    above.       Leaves   lanceolate.       Peduncles  slender.  — 

Moist  places. 

9.   GEictAR'DIA.     Gerakdia. 

1.  G.  purpu'rea.  (Purple  Gerardia.)  Corolla  rose-purple. 
Leaves  linear,  acute,  rough-margined.  Flowers  an  inch  long,  on 
short  jJeduncles. — Low  grounds. 

2.  G.  tenuifolia.  (Slexdek  G.)  Corolla  rose- purple. 
Leaves  linear,  acute.  Moivers  about  ^  an  inch  long,  on  lonj 
thread-like  peduncles. — Dry  woods. 

3.  G.  fla'va,  (Downy  G.)  Corolla  yellow,  woolly  inside. 
Stem  3-4  feet  high,  fineJij  pubescent.  Leaves  oblong  or  lance- 
shaped,  the  upper  entire,  the  lower  usually  more  or  less  piunati- 
fid,  downy-pubescent. — Woods. 

4.  G.  quercifo'lia.  (Smooth  G.)  Corolla  yellow,  woolly  in- 
side. Stem  3-6  feet  high,  smooth  and  glaucous.  Lower  leaves 
twice-pinnatifid,  the  upper  pinnatifid  or  entire,  smooth. — Woods. 

5.  G.  pedicula'ria.  (Cut-leaved  G.)  Nearly  smooth. 
Flowers  nearly  as  in  Nos.  3  and  4.  Stem  2-3  feet  high,  very 
leafy,  much  branched.  Leaves  pinnatifid,  the  lobes  cut  and 
toothed.  — Thickets. 

10.  CASTII.I.E'IA.    Painted-Cup. 
C.  COCCin'ea.     (Scarlet  Painted-Cup.)     Calyx  2-cleft,  yel- 
lowish.    Stem   pubescent   or   hairy,   1-2  feet   high,.     The  stem- 
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leaves  nearest  the  flowers  3-cleft,  the  lobes  toothed,  bri . 
— Sandy  soil. 

11.  EUPHRA'SIA.     Eyebkight. 

E.  oiS.cina'lis  is  rather  common  on  the  Lower  St.  Lawi .  .^o 
and  the  sea-coast.  Lowest  leaves  crenate,  those  next  the  flowers 
hrist/y -toothed. 

12.   RHINANTHUS.     TelLOW-EaTTLE. 

R.  Crista-galli.  (Common  Yellow-Rattle.)  Localities 
much  the  same  as  those  of  Euphrasia.  Seeds  broadly  winged, 
rattling  in  the  inflated  calyx  when  ripe. 

13.     PEDICUL,A'RIS.     LOUSEWOBT. 

P.  Canadensis.  (Common  Lousewort.  Wood  Betony.) 
Stems  clustAed,  simple,  hairy.  Lowest  leaves  pinnately  parted. 
Flowers  in  a  short  spike. — Copses  and  banks. 

14.     MELAMPY'RUai.     Cow- Wheat. 
M.  America'nnm.      Leaves   lanceolate,   short-petioled ;    the 
lower  ones  entire. — Open  woods. 

Order  LYL  VERBENA'CE^.  (Vervain  Family.) 
Herbs  (with  us),  with  opposite  leaves,  didynamous  stamens, 
and  corolla  either  irregularly  5-lobed  or  2-lipped.  Ovary  in 
Verbena  4-celled  (when  ripe  splitting  into  4  nutlets)  and  in 
Phryma  1-celled,  but  in  no  case  4-lohed,  thus  distinguishing 
the  plants  of  this  Order  from  those  of  the  next. 

Synopsi:^   of  the  Ociicra. 

1.  Verbc'na.    Flowers  in  spikes.    Calyx  tubular,  S-ribbed.    Corolla  tubular, 

salver-form,  the  border  rather  irregularly  5-cleft.     Fruit  splittin<;'  into 
4  nutlets. 

2.  Phry'st  a.     Flower-:  in  loose  slender  spikes,   refiexed  in  fruit.     Calyx 

cylindrical,  2-lipped,  the  upjier  lip  of  3  slendar  teeth.     Corolla  2-Iipped. 
Ovary  1-celled  and  1-seeded. 

1.    VERBE'NA.    Vervain. 
1.  V.  hasta'ta.  (Blue  Vervain.)  Stem  3-5  feet  high.  Leaves 
oblong-lanceolate,  taper-pointed,  serrate.     Spikes  of  'purple  flow- 
ers dense,  erect,  corymbed  or  panicled. — Low  meadows  and  fields. 
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2.  V.  urticifolia.  (Nettle-leaved  V.)  Stem  tali.  Leaves 
oblong-ovate,  acute,  coarsely  serrate.  Spikes  of  small  white  flow- 
ers very  slender,  loosely  panicled. — Fields  and  roadsides. 

2.    PHRY'MA.    LopsEED. 

P.  LeptOStach'ya.  Corolla  purplish  or  pale  rose-coloured. 
Stem  slender  and  branching,  1-2  feet  high.  Leaves  ovate, 
coarsely  toothed. — Woods  iand  thickets. 

yj        Order  LVU.     LABIA'T^.     (MmT  Family.) 

Herbs  with  square  stems,  opposite  leaves  (mostly  aro- 
matic), didynamous  (or  in  one  or  two  genera  diandruiis) 
stamens,  a.2-lipped  or  irregularly  4  or  5-lobed  corolla,  and 
a  deeply  J^-lohed  ovary,  forming  in  fruit  4  nutlets  or  aclienes. 
(8ee  Part  I.,  Section  50,  for  description  of  a  typical  plant.) 

Synopsis  of  the  Oeuera. 

*  Stiitnens  h,  curced  upwards,  -parallel,  ex.-ierted  from  a  deep  notch  on  the 

upper  side  of  the  5-lobed  corolla. 

1.  Tcu  criiini.    Calyx  5-toothed.    The  4  upper  lobes  of  the  corolla  nearly 

equal,  ivith  a  deep  notch  between  the  upper  2  ;  the  lower  lobe  much 
larger.     Flowers  pale  purple. 

*  *  Stamens  4,  the  outer  or  lower  pair  longer,  or  only  2  uith  anthers,  straight 

and  not  converging  in  pairs !    Anthers  2-ceUed  ! 

■*-  Corolla  almost  equally  U-lobed,  quite  small. 

2.  ITIenllia.    Calyx  equall}'  5-toothed.     Upper  lobe  of  the  corolla  rather  the 

broadest,  and  sometimes  notched.  Stamens  U,  of  equal  length,  not  con- 
vergent. Flowers  either  in  terminal  spikes  or  in  head -like  whorled 
clusters,  often  forming  interrupted  spikes.    Corolla  purplish  or  whitish, 

3.  liyc'opus.    Calyx  teeth  4  or  5.     Stamens  2,  the  upper  pair,  if  any,  with- 

out anthers.    Flowers  white,  in  dense  fixillary  clusters. 

■*-  -t-  Corolla  evidently  2-lipx)ed,  hut  the  lobes  nearly  equal  in  size;  the  tube  not 
bearded  inside;    Stamens  with  anthers  2. 

4.  Iledeo'iiin.    Calyx  2-li]>ped,  bulging  on  the  lower  side  at  the  base,  hairy 

in  the  throat.  2  stamens  with  good  anthe-s,  and  2  sterile  filaments  vrith 
false  anthers.  Low  odorous  plants,  with  bluish  flowers  in  loose  axillary 
clusters. 

t-  -t-  t~  Corolla  2-lippe4,  the  lower  of  the  5  lobes  much  larger  than  the  other  l; 
the  tube  tvith  a  bearded  ring  inside.  Stamens  2  (occasionally  It),  much 
exierted. 
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5.  C»riii»n'nm.    Calyx  ovate,  enlarged  and  turned  down  in  fruit,  2-Iipped. 

Corolla  elonjrated,  the  lower  lip  toothed  or  frinji:ed.     Stronnf-sce-.ted 
plants  with  yellowish  Jloioera  on  slender  pedicels  in  terminal  panicled 
racemes. 
-*--«--•--»-  Corolla  evidently  2-lipped.    Stamens  with  anthers  k. 

6.  Sature'ia.    Calyx  bell-shaped,  not  hairy  in  the  throat,  equally  5-toothed. 

Aromatic  plants  with  narrow  leaves  and  purplish  spiked  flowers. 

*  *  *  Stamens  only  2,  parallel;  the  anthers  only  1-celled !    Corolla  ^-lipped. 

7.  ITlonai-'da.    Calyx  tubular,  nearly  equally  5-toothed,  hairy  in  the  throat. 

Corolla  elongated,  strongly  2-lipped,  the  upper  lip  nxrrow.  Stamens 
with  long  protruding:  filaments,  each  bearing  a  linear  anther  on  its  apex. 
Flowers  large,  in  whorled  heads  surrounded  by  bracts. 

*  *  *  *  Stamens  U,  the  upper  or  inner  pair  longer!    Anthers  approximate  ii> 

pairs.     Corolla  S-lippeJ. 

8.  Nep'eta.    Calyx  obliquely  5-toothed.     Anthers  approaching  each  other  in 

pairs  under  the  inner  lip  of  the  corolla,  the  cells  of  each  anther  divergent. 
(See  Figs.  57  and  58,  Part  I.) 

9.  Calamin  tha.    Calyx  tubular,  S-lipped,  often  bulging  below.     Corolla 

2-lipped,  the  dipper  lip  not  arched,  the  throat  inflated.     Flowers  pale 
purple,  in  globular  clusters  which  are  crowded  with  awl-shaped  l.airy 
bracts. 
4c  *  «  :«  *  Stamens  /4,  the  lower  or  outer  pair  longer  !    Anthers  apiiroximate 
in  pairs.     Corolla  2-lipped. 

10.  BrsiJiel'  a.     Calyx  2-liiiped,  flat  on  the  upper  side,  closed  in  fruit;  the 

tipper  lip  3-toothed,  the  lower  2-cle/t.  Filaments  2-toothed  at  the  apex, 
the  lower  tooth  bearing  the  aiithcr.  Flowers  violet,  in  a  close  terminal 
spike  or  head  which  is  very  leafy-bracted. 

11.  Scntella'j-ia.     Calyx  2-lipped,  short,  closed  in  fruit,  the  lips  rounded 

and  entire,  the  upper  loith  a  projection  on  the  back.  Corolla  blue  or 
violet,  the  tube  elongated  and  somewhat  curved.  Anthers  of  the  lower 
stamens  1-celled,  of  the  upper  2-celled.  Flowers  solitary  in  the  axils  of 
the  upper  leaves,  or  in  axillary  or  terminal  1-sided  racemes. 

12.  itlari'irbiiim.     Calyx  10-toothed,  the  teeth  spiny  and  recurved  after 

flowering.  Stamens  4,  included  in  the  corolla-tube.  Whitish-wovlly 
plants  with  small  white  flowers  in  head-like  whorls. 

13.  Cla'.i'op'sim.    Calyx  5  toothed,  the  teeth  spinj'.    The  middle  lobe  of  the 

lower  lip  of  the  corolla  invers-ly  heart- c-haped,  the  palate  icith  2  teeth  at 
the  sinuses.  Stamens  4,  the  anthers  opening  cross-ivise.  Fiowers  pur- 
plish, in  axillary  whorls. 

14.  Stacli'ys.    Calyx  5-toothed,  beset  with  stiff  hairs,  the  teeth  spinj',  diverg- 

ing in  fruit.  Stamens  4,  the  outer  pair  turned  down  after  discharging 
their  pollen.  Flowers  purple,  crowded  in  whorls,  these  at  leiiyth  form- 
ing an  interrupted  spike. 
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15.  I.eonM'riis.  Calyx  5-toothed,  the  teeth  spiny,  and  spreading  when  old. 
The  middle  lobe  of  the  lower  lip  of  the  corolla  inversely  heart-shaped. 
Flowers  pale  purple,  in  close  whorls  in  the  axils  of  the  cut-lobed  leaves. 

1.  TEU  CRIUM.     Gekmandeb. 

T.  Canadense.      (Amekican    Germander.      Wood    Sage.) 

Stem  1-3  feet  high,  dowuy.     Leaves  ovate-lanceolate,  serrate, 

short-petioled,  hoary  beneath.     Flowers  in  a  long  spike. — Low 

grounds. 

a.  ME.\THA.     Mint. 

1.  M.  vir'idis.  (Spearmint.)  Flowers  in  a  narro^o  terminal 
spike.  Leaves  ovate-lanceolate,  wrinkled-veiny,  unequally  ser- 
rate, s('ssile. — Wet  places. 

2.  M.  piperi'ta.  (Peppermint.)  Flowers  in  loose  intei^t(j-)ted 
spikes.  Leaves  ovate  or  ovate-oblong,  acute,  petioled.  Plant 
smooth.  — Wet  places. 

3.  M.  Canadensis.  (Wild  Mint.)  Flou-ers  in  axillary 
whorled  clusters,  the  uppermost  axils  without  flowers.  Stem 
more  or  less  hairy,  with  ovate  or  lanceolate  toothed  leaves  on 
short  petioles. — Shady  wet  places. 

3.  LYCOPUsi.    Wateb  Hoeehound. 

L  L.  Virgin 'icus.  (Bugle-Weed.)  Calyx-teeth  4,  hhmtish. 
Stems  obtusely  4-angled,  6-18  inches  high,  producing  slender 
runners  from  the  base.  Leaves  ovate-lanceolate,  toothed. — 
Moist  places. 

2.  L.  Europse'US,  var.  sinuatus.  Calyx  teeth  5,  sharp-pointed. 
Stems  sharply  4-angled,  1-3  feet  high.  Leaves  varying  from  cia- 
toolhed  to  pinnatifid. — V^Qt  places. 

4.   HEDEO'MA.      MoCK  PENNYROYAL. 

H.  pulegioi'des.  (American  Pennyroyal.)  Stem  5-8 
inches  high,  branchin;?,  hairy.  Leaves  oblong-ovate,  obscurely 
serrate.  Whorls  few-flowered.  Plant  with  a  pungent  aromatic 
odour. — Open  woods  and  fields. 

5.  COLlAiVSO'NlA.    House-Balm. 

C.  Canadensis.  (Rich-weed.  Stone-root.)  Stem  smooth 
or  nearly  so,  1-3  feet  high.  Leaves  serrate,  pointed,  petioled, 
3-6  inches  lon;j. — llich  woods. 
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6.  SATURE'IA..     Savoky. 

S.  hortensis.  (Summer  Savory.)  Stem  pubescent.  Clus- 
ters few-flowered. — Escaped  from  gardens  in  a  few  localities. 

7.  MOBTAR'DxV.     HoRSE-MlNT. 

1.  M.  did'yma.  (Oswego  Tea.)  CoroVa  hriglit  red,  very 
showy.  The  large  outer  bracts  tinged  with  red. — Along  shaded 
streams. 

2.  M.  fistulo'sa.  (Wild  Bergamot.)  Corolla  purplish.  The 
outer  bracts  somewhat  purplish. — Dry  and  rocky  banks  ana 
woods. 

8.  NEP'ETA.     Cat-Mint. 

N.  Cata'ria.  (Catnip.)  Flowers  in  cymose  clusters.  Stem 
erect,  downy,  branching.  Leaves  oblong,  crenate,  whitish  be- 
neath.    Corolla  dotted  with  purple. — Roadsides. 

9.  CAI.Al>im'THA.  .  Cat.aminth. 

0.  Clinopo'dium.  (Basil.  )  Stem  hairy,  erect,  1-2  feet  high. 
Leaves  ovate,  nearly  entire,  petioled. — Thickets  and  waste  places. 

10.  BIIU.VEL.  LA.     Self-Heal. 

B.  vulga'ris.  (Common  Heal-all.)  A  low  plant  with  ob- 
long-ovate petioled  leaves.  Clusters  3-flowered,  the  whole  form- 
ing a  close  terminal  elongated  head. — Woods  and  fields  every- 
where. 

11.  SCUTELLARIA,     Skullcap. 

1.  S.  galericula'ta.  Flowers  blue,  f  of  an  inch  long,  solitary 
in  the  axils  of  the  upper  leaves.  Stem  nearly  smooth,  l-t2  feet 
high. — Wet  places. 

2.  S.  lateriflora.  Flowers  blue,  J  of  an  inch  long,  in  1-sided 
racemes.  Stem  upright,  much  branciied,  1-2  feet  high. — Wet 
places.  • 

13.  MARRU'BIUM.     HoREHOUND. 

M.  vulgaro.  Leaves  round-ovate,  crenate-toothed.  Calyx 
with  5  long  and  5  short  teeth,  re-curvcd. — Escaped  from  gardens 
iu  seme  places. 
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13.  GALEOP'SIS.    Hemp-Nettle. 

G.  Tetra'hit.  (Common  Hemp-Nettle,  )  Stem  bristly-hairy, 
swollen  below  the  joints.  Leaves  ovate,  coarsely  serrate.  Co- 
rolla often  with  a  purple  spot  on  the  lower  lip. — Waste  places 
and  fields. 

14.  STACH'YS.    Hedge-Nettle. 

S.  palustris,  var.  as'pera.  Stem  2-3  feet  high,  4-anoled,  the 
angles  beset  with  stiff  reflexed  hairs  or  bristles. — Wet  grounds. 

15.  I.EO^iU'RUS.      MOTHEKWORT. 

L.  Cardi'aca.  (Common  Motheu wort.)  Stem  tall.  Leaves 
long-petioled,  the  lower  palmatelj'^  lobed,  the  upper  3-cleft.  Up- 
per lip  of  the  corolla  bearded. — Near  dwellings. 

Order  LVIII.    BORRAGINA'CE^.    (Borage  Family.) 

A  Herbs,  with  a  deeply  4-lobed  ovary,  forming  4  seed-like 
nutlets,  as  in  the  last  Order,  bid  the  corolla  is  regularly  5-lohed 
luitlt  5  stamens  inserted  iqjon  its  tube. 

«  Corolla  without  am/  scales  in  the  throat. 

1.  E't-Eiiiiiii.    Corolla  with  a  funnel-form  tube  and  a  spreadinc  herder  of  5 

somewhat  unequal  lobes.    Stamens  exserted,  unequal.    Flowers  bright 
blue  with  a  purplish  tinge,  in  racemed  clusters.     Plant  bristly. 
*■■  *  Corolla  with  5  scales  completely  closing  the  throat. 

2.  SyiM'pliytHiii.    Corolla  tubular-funnel  fomi  with  short  spreading  lobes ; 

scales  au'l-shaped.  Flowers  yelhwish-white,  in  nodding  raoeme-like  clus- 
ters, the  latter  often  in  pairs.     Nutlets  smooth.     Coarse  hairy  herbs. 

3.  Efhiiir,sp<'i''muiu.     Nutlets  prickly  on  the  margin.    Corolla  salver- 

shaped,  the  lobes  rounded ;  scales  short  and  blunt.  Flowers  blue, 
small,  in  leafy- bracted  racemes.     Plant  rough-hairy. 

4.  C:ynos!ow'«iim.    Nutlets  pricJdi/  all  over.    Corolla  funnel-form ;  scales 

blunt.     Flowers  red-pu>ple  or  paleVlue,  in  racemes  which  are  naked 
^^^bo\  e,  but  usually  leafy-bracted  below.     Strong-sce»ted  coarse  herbs. 
♦  *  *  Corolla  open,  the  scales  or  folds  not  sufficient  to  completely  close  the 
throat.    Nutlets  smooth. 

5.  Oiio^uio'<liiini      Corolla  tubular,  the  5  lobes  acute  and  erect  or  con- 

verging. Anthers  mucronate  ;  filaments  very  short.  Style  thread-f..>rm, 
much  exserted.  Flowers  greenish  or  yellowish- white.  Rather  tall  stout 
plants,  shaggy  with  spreading  bristly  hairs. 
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6.  Ulhos'pcr'muin.    Corolla  funnel-form  or  salver- shaped,  the  5  lobes  of 

the  spreading  limb  rounded.  Anthere  almost  sessile.  Root  mostly  red. 
Flowers  small  and  almost  white,  or  large  and  deep  yellow,  scattered  or 
spiked  and  Icafy-bracted. 

7.  iHyo:«©'ti-*«.    Corolla  salver-shaped,  with  a  very  short  tube,  the  lohea  con- 

volute in  the  hud;  scales  or  a]>peiidaj;e3  of  the  throat  blunt  and  arching. 
Flowers  blue,  in  racemes  without  bracts.  Low  plants,  mostly  in  wei 
places, 

1.  E'CHIUM.    Yipek's  Bugloss. 

E.  vulga're.  (Blue-weed.)  Stem  erect,  2  feet  liigli.  Leaves 
sessile,  lineai-laneeolate.  Flowers  showy,  in  lateral  cluster?,  the 
whole  forming  a  long  narrow  raceme. — Koaclsides;  common  in 
Eastern  Ontario. 

a.  SYM'PHYTUM.     CoMFBEY.  ^ 

S.  officinale.  (Common  Comeeey.)  Stem  winged  above  by 
the  decurrcnt  bases  of  the  leaves,  branched.  Leaves  ovate- 
lanceolate  or  lanceolate. — Moist  soil;  escaped  from  gardens. 

3.  ECHIXOSPER'MLM.      SriCKSEED. 

E.  Lap'pula.  A  very  common  roadside  weed,  1-2  feet  high, 
branching  above.  Leaves  lanceolate,  rough.  Nutlets  warty  on 
the  back,  with  a  double  row  of  prickles  on  the  margin. 

4:.  CYNCGLiOS'SUxlI.     Hound's-Tongue. 

L  C.  officinale.  (Common  Hound'.s-Tongtte.)  Floicers  red- 
'puriph.  Upper  leaves  lanceolate,  sessile.  Stem  soft-pubescent. 
Nutlets  rather  flat. — A  common  weed  in  fields  and  along  road- 
sides. 

2.  C.  Virgin'icum.  (Wild  Comfrey.)  Floirers  pale  Hue. 
Stem  rougliish  with  spreading  hairs.  Leaves  few,  lanceolate- 
oblong,  clasping.  Racemes  corymbed,  raised  on  a  long  naked 
peduncle. — E.i#h  woods. 

3.  C.  Moriso'ni.  (Beogau's  Lice.)  P'on-ers  pale  blue  or 
white.  Stem  hairy,  leafy,  with  broadly  spreading  branches. 
Leaves  taper-pointed  and  tapering  at  the  base.  Racemes  pani- 
clod,  forking,  "idely  spreading.  Pedicels  of  the  flowers  reCcxed 
in  fruit. — Open  woods  and  thickets. 
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5.  O.VOS.-^IO'DIun.    False  Geomwell. 

0.  Carolinia'num.  Stem  stout,  3-4  feet  high.  Leaves  ovate- 
lanceolate,  acute.  Lohes  of  the  corolla  very  hairy  ou^sitZe.— Banks 
of  streams. 

6.  mTI10SPER.'aiU3I.     Geomwell.     Pucooon. 

1.  L.  arven'se.  (Corn  Grom well.  )  Stem  6-12  inches  high, 
irect.  Leaves  lanceolate  or  linear.  Flowers  almost  white.  —Sandy 
banks. 

2.  L.  hirtum.  (Hairy  Puccoox.)  Stem  1-2  feet  high.  Stem- 
leaves  lanceolate  or  linear ;  those  of  the  flowering  branches  ovate- 
oblong,  ciliate.  Corolla  deep  yel'ow,  woolly  at  the  base  inside. — 
Dry  woods. 

7.    MYOSO'TI3.      FOKGET-ME-NOT. 

M.  palustris,  var.  laxa.  (Forget-me-not.)  Stem  ascending 
from  a  creeping  base,  about  a  foot  high,  loosely  branched.  Co- 
rolla pale  blue,  with  a  yellow  eye.  Pedicels  spreading. — Wet 
places. 

Order  LIX.    HYDROPHYLLA'CEJE.    (Waterleaf  F. ) 

Herbs,  with  alternate  cut-toothed,  or  lobed  leaves,  and 
regular  pentamerous  and  pentandrous  flowers  very  much 
like  those  of  the  last  Order,  hut  having  a  1-celled  ovary  ivith 
the  seeds  on  the  walls  (parietal).  Style  2-cleft.  Flowers 
mostly  in  1-sided  cymes  which  uncoil  from  the  apex.  The 
only  common  Genus  is 

HYDROPHYL'IiUIfl.     WatEBLEAP. 

H.  Virgin'icuin.  Corolla  bell-shaped,  the  5  lobes  convolute 
in  the  bud ;  the  tube  with  5  folds  down  the  inside,  one  opposite 
each  lobe.  Stamens  and  style  exserted,  the  filaments  bearded  below. 
Stem  smoothish.  Lea\^es  pinnately  cleft  "into  5-7  divisions,  the 
latter  ovate-lanceolate,  pointed,  cut-toothed.  Calyx-lobes  very 
narrow,  bristly -ciliate.  Flowers  white  or  pale  blue.  Rootstocks 
Bcaly-toothed.— Moist  woods. 
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Order    LX.      POLEMONIA'CE^.      (Polemonium  F.) 

Herbs,  with  regular  pentamerous  and  pentandrous  flowe^Si   "»~ 
hut  a  3-celled  ovary  and  S-lohed  style.     Lobes  of  the  coroUa  c&ii-     ' 
volute  in  the  hud.     Calyx  persistent.     Represented  commonly 
with  us  by  only  one  Genus,  ,< 

PHLOX.    Phlox. 

P.  divarica'ta.      Corolla   salver-shaped,    with   a  long  tube.       > 
Stamens  short,  unequaWf  inserted.     Stem  ascending  from  a  pros- 
trate base,  somewhat  clammy.     Leaves  oblong-ovate.     Flowers 
lilac  or  bluish,  in  a  spreading  loosely-flowered  cyme.     Lobes  oj 
the  corolla  mostly  obcordate.  ^-Moist  rocky  woods. 

Order  LXI.    CONVOLVULA'CE^B.    (Convolvulus  F.)^ 

Chiefly  twilling  or  trailing  herbs,  with  alternate  loaves  and 

regular  flowers.     Sepals  5,  imbricated.     Corolla  5-plaited  or 

5-lobed  and  convolute  in  the  bud.     Stamens  5.     Ovary  2- 

celled. 

Synopsis  of  fbe  Ocncra.  •^. 

1.  Ca!  stc'jgla.    Calyx  enclosed  in  2  large  leafy  bracts.    Corolla  funnel-     - 

form,  the  border  obscurely  lobed.    Pod  4-seeded. 

2,  C'iis'c«t;i.     Leafless  parasitic  slender  twiners,  with  yellowish  or  reddish 

stems,  attaching  themselves  to  the  bark  of  other  plants.  Flowers  sniall, 
mostly  white,  clustered.  Corolla  bell-shaped.  Stamens  loith  a  fringed 
appendage  at  their  base. 

1.  CAIiYSTE'GIA.    Bbacted  Bindweed.  ? 

1.  0.  se'pium.  (Hedge  Bindweed.)  Stem  mostly  twining. 
Leaves  halbe  d-shaped.  Peduncles  4-angled.  Corolla  commonly 
rose-coloured. — Moist  banks. 

2.  C.  spithamse'a.  Stem  low  and  simple,  upright  or  ascend- 
ing, not  tivining,  6-12  inches  high.  Leaves  oblong,  more  or  less 
heart-shaped  at  the  base.     Corolla  white. — Dry  soil. 

3.  CUS'CUTA.    Dodder. 

C.  Grono'vii.  Stems  resembling  coarse  threads,  spreading 
themselves  over  herbs  and  low  bushes. — Low  and  moist  shady 
places. 
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Y'     Okoer  LXIT.      SOLAWA'CEJE.      (Nightshade  Family.) 

Bank-scented  herbs  (or  one  species  shrubby),  with  colour- 
less bitter  juice,  alternate  leaves,  and  regular  pentanierous 
and  pentandrous  flowers,  hut  a  2-ceUed  ovary,  with  the  pla- 
centce  in  the  axis.     Fruit  a  many-seeded  berry  or  pod. 

Synopsis  of  the  Genera. 

1.  f^oln'niim.    Corolla  wheel-shaped,  5-lobed,  the  margins  turned  inward 
u       .  in  the  bud.     Anthers  conniving  around  the  style,  the  cells  opening- by 

■      «,'     pores  at  the  apex;  filaments  very  short.     The  larger  leaves  often  with 
an  accompanying  smaller  one.     Fruit  a  berrj'. 

2.  E'hys'alis.    Calyx  5-cleft,  enlarging  after  flowering,  becoming  at  length 

much  intiated  and  5-angled,  and  enclosing  the  berry.  Corolla  between 
wheel-shaped  and  funnel-fonii.     Anthers  separate,  opening  lengthwise. 

3.  BByoscy'aiiiiis.    Fruit  a  pod,  the  top  coming  off  like  a  lid.    Calyx  um- 
■     m  shaped,   5-lobed,   persistent.     Corolla  funnel-form,   oblique,   the  limb 

5-lobed,  dull-coloured  and  veiny.     Plant  clammy-pubescent. 

4.  l>a»u'ra.    Fruit  a  large  prickly  pod.    Calyx  long,  5-angled,  not  persistent. 

Corolla  \ery  large,  funnel-form,  strongly  plaited  in  the  bud,  with  5 
Dointed  lobes.  Stigma  2-lipped.  Eank-scented  weeds,  with  the  showy 
flovvers  in  the  forks  of  the  branching  stems. 

t.  SOLA'JVUM.     Nightshade. 

'  1.'S,  Dulcama'ra.  (Bittersweet.)  Stem  somewhat  shrubby 
and  cUmblncj.  Leaves  ovate  and  heart-shaped,  the  upper  halberd- 
ahape.d,  or  tvUh  2  ear-like  lobes  at  the  base.  Flowers  violet-purple, 
in  small  cymes.  Berries  red. — Near  dwellings,  and  in  moist 
grounds. 

2.  S.  nigrum.  (Common  .Niohtshade.  )  Stem  hw  and  spread-^ 
imj,  branched.  Leaves  ovate,  wavi/-toothed.  Flowers  small,  white, 
drooping  in  umbel-like  lateral  clusters.  Berries  black. — Fields 
and  damp  grounds. 

a.  PriYS'ALIS.     GiiouND  Cherky. 

p.  visco'SJt.  Corolla  greenish -yellow,  brownish  in  the  centra 
Anthers  yellow  Leaves  ovate  or  heart-shaped,  mostly  tootbed, 
Bei'iy  orange,  sticky. — Sandy  soil. 
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3.  HYOSCY'AMUS.     Hexbane- 

H.  niger.  (Black  Hkxbane.)  Escaped  from  gardens  in  some 
localities.  Corolla  dull  yellowish,  netted  with  purple  veins. 
Leaves  clasping,  sinuate-toothed.  A  strong-scented  and  poison- 
ous herb. 

4.    DATU'IiA.      STRAMONrOM.      ThOKN-ApPLE. 

D.  Stramo'nium.  (Common  Thorn- Apple.)  Stem  green. 
Corolla  vv-hite,  3  inches  long.     Leaves  ovate,  sinuate-toothed. — 

lioadsides. 

Order  LXIIL     GENTIAWA'CE^.     (Gentian  F.) 

Smooth  herbs,  distinguished  by  having  a  l-celied  ovary  with 
seeds  OH  the  walls,  either  in  2  lines  or  mi  the  tchole  inner  sur- 
face. Leaves  mostly  opposite,  simple,  and  sessile,  but  in  one 
ixenus  alternate  and  compound.  Stamens  as  many  as  the 
lobes  of  the  regular  corolla  and  alternate  with  them.  Stig- 
mas 2.     Calyx  persistent.     Juice  colourless  and  bitter. 

Synopsis  of  Ihe  Ocncra. 

i.^  If  a?e'nia.  Corolla  4-lobed,  the  lohes  all  spurred  at  the  bane.  Flowers 
yi3llo\vish  or  purplish,  somewhat  cymose. 

2.  (Kcniia'na.  Ck)rolla  not  spurred,  4-5  lobed,  mostly  fnnnel-form  or  bell- 
shaped,  g'eiierally  wifh  teeth  or  folds  in  the  sinu!<es  of  the  lobes.  Sti^nias 
2,  persistent.  Pod  oblong.  Seeds  innumerable.  Flowers  show3-,  in  late 
summer  and  autumn. 

8.  ITBcnyaa'ehe^s.  Corolla  short  funnel-form,  5-lobed,  densely  white-bearded 
on  ihe  upper  face.  Leaver  alternate,  compound,  o'  S  ami  leaflets.  The 
fimt'cvs  ill  a  raceme  at  tlie  summit  of  a  naked  i<cape,  white  or  tiugeJ 
with  pink. 

1.  IIAIi^'AlA.    Spurred  Gentiax. 

11.  deSox'a.  Stem  erect,  9-18  inches  high.  Leaves  3-^5  nerved, 
those  at  the  base  of  the  stem  oblong-s.  athulate,  petioled;  the 
i;p;^er  acute  and  sessile  or  nearly  so.  Spurs  of  the  corolla 
c.i.xed. — Not  common  in  Ontario,  but  reported  from  Ancaster 
ti^nd  OoUingwDod.     Common  on  the  Lower  St.  Lawrence. 
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3.   GENTIA'NA.     GeNTIAN. 

1.  0-.  crini'ta.  (Fringed  Gentian.)  Corolli  fnnnfcl  form, 
4-lohed,  the  lobes  Jrlwjed  on  the  margins;  no  plaited  folds  in  the 
sinuses.  Flowe7's  sky-blue,  so'itriry  on  long  naked  stalks  terminat- 
ing the  stem  on  simple  branches.  ^Ovary  lanceolate.  Leaves 
lance-shaped,  or  ovate- lanceolate. — Low  grounds. 

2.  G.  deton'sa  (Smaller  Fringed  G.)  is  distinguished  from 
No.  1  by  the  shorter  or  almost  inconspicuous  fringe  of  the  co- 
rolla, the  linear  or  lance-linear  leaves,  and  the  broader  ovary. — 
Moist  grounds,  chiefly  in  the  Niagara  District. 

3.  Gr.  alba.  (Whitish  G.)  Corolla  inflated-club-shaped,  at 
length  open,  5-fobed,  the  lobes  about  twice  as  long  as  the  toothed 
app<:ndages  in  the  sinuses.  ^  Flowers  green ish-white  or  yellotinsh, 
sessile,  crowded  in  a  terminal  cluster.  Anthers  usually  coher- 
ing. Leaves  lance-ovate,  with  a  clasping  heart-shaped  base.— 
Low  grounds. 

4.  G.  Andrews'!!.  (Closed  G.)  Corolla  inflated-club-shaped, 
closed  at  the  mouth,  the  apparent  lobes  being  really  the  large 
f ringed-toothed  appendages.  Flowers  blue,  in  a  close  sessile  ter- 
minal cluster.  Anthers  cohering.  Leaves  ovate-lanceolate  from 
a  narrower  base. — Low  grounds;  common  northward,  flowering- 
later  than  No.  3. 

3.  ME^YAX'THES.     BUCKBRAN. 

M.  tr!folia'ta.  A  common  plant  in  bogs  and  Avet  places 
northward.  The  bases  of  the  long  petioles  sheathe  the  lower 
part  of  the  scape,  or  thick  rootstock,  from  which  they  spring. 
Plant  about  a  foot  high. 

Order  LXIV.  APOCYNA'CE^ZE.  (Dogbane  Family.) 
Herbs  or  slightly  shrubby  plants,  with  milky  juice,  op- 
posite simple  entire  leaves,  and  regul.tr  pentamerous  and 
pentandrous  flowers  with  the  lobes  of  the  corolla  convolute 
ill  the  bud.  Distinguished  bij  having  2  separate  ovaries,  buk 
the  2  stigmas  united.  Calyx  free  from  the  ovaries.  Anthers 
converging  round  the  stigmas.  Seeds  with  a  tuft  of  down 
on  the  apex.     Represented  with  us  only  by  the  Genus 
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APO'CYKUM.    Dogbane. 

1.  A.  androssemifolium.  (Spreading  Dogbane.)  Corolla 
bell-shaped,  5-cleft,  pale  rose-co'oured,  the  lobes  twned  hack. 
Branches  of  the  stem  widely  forking.  Flowers  in  loose  rather 
spreading  cj^nies.  LeavQs  ovate,  petioled.  Fruit  2  long  and 
slender  diverging  pods. — Banks  and  thickets. 

2.  A.  cannab'inum.  (Indian  Hemp.)  luohes  oi  the  jreenish- 
v)hite  corolla  not  turned  back.  Branches  erect.  Cymes  closer 
than  in  No.  1,  and  the  flowers  much  smaller. — Along  streams. 

Order   LXV.      ASCLEPIADA'CEJE.     (Milkweed   F.) 

Herbs  with  milky  juice  and  opposite  or  whorled  simple 
entire  leaves.  Pods,  seeds,  and  anthers  as  in  the  last  Order, 
hut  the  anthers  are  more  closely  connected  with  the  stigma,  the 
(rejlexed)  lobes  of  the  corolla  are  valvate  in  the  bud,  the  pollen  is 
in  waxy  masses,  and  the  (monadelphous)  short  filaments  bear  5 
curious  hooded  bodies  behind  tlie  anthers.  Flowers  in  umbels. 
Commonly  represented  by  only  one  Genus,  which  is  typical 
of  the  whole  Order 

ASCIiE'PIAS.    Milkweed. 

1.  A.  cornu'ti.  (CoaiMON  Milkweed.)  Stem  tall  and  stout. 
Leaves  oval  or  oblong,  short-petioled,  pale  green,  4-8  inches 
long.  Flowers  dtdl  (jreenish-jyurple.  Pods  ovate,  soft  spiny, 
woolly.— Mo&tly  in  dry  soil;   very  conmion. 

2.  A.  phytolaccoi'des.  (Poke-Milkweed.)  Stem  tall  and 
smooth.  Leaves  broadly  ovate,  acute  at  both  ends,  short- 
petioled.  Pedicels  loose  and  nodding,  very  long  and  slender. 
Corolla  greenish  with  the  hooded  a2'>pendages  white.  Pods 
minutely  downy,  hut  not  warty. — Moist  thickets. 

3.  A.  incarna'ta.  (Swamp  M.)  stem  tall,  leafy,  branching, 
and  smooth.  Leaves  oblong-lanceolate,  acute,  obscurely  heart- 
shaped  at  the  base.  Flowers  rose-purple.  Pods  very  smooth  and 
glabrous.— Sw&mips  and  low  grounds. 

4.  A.  tubero'sa.  (Butterfly- weed.  Pleurisy-root.)  Stem 
vei-y  leafy,  branching  above,  rough-hairy.     Leaves  linear  or  ob- 
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long-lanceolate,  chiefly  scattered.  Corolla  greenish-orange,  with 
the  hoods  bright  orange-red.  Pods  hoary. — Diy  hill-aides  and 
fields ;  almost  destitute  of  milky  juice. 

OsDER  LXVI.     OLEA'CEiE.    (Olive  Family.) 

The  only  common  representative  Genus  of  this  Order  in 
Canada  is  Fraxinus  (Ash).  The  species  of  this  Genus  are 
trees  with  pinnate  leaves,  and.  iK)lyganious  or  dioecious 
tiowers  without  petals  and  mostlj'^  also  without  a  calyx ; 
stamens  only  2,  with  large  oblong  anthers.  Fruit  a  1-2 
needed  samara.  Flowers  insignificant,  from  the  axils  of  the 
previous  year's  leaves. 

FI?AX'I1VUS.    Ash. 

1.  F.  America'na.  (White  Ash.)  Fruit  winrjed  from  the 
apex  onlj/,  the  base  cylindrical.  Branchiets  a»d  petioles  smooth 
<ind  glabrous.  Calyx  very  minute,  persistent.  Leaflets  7-9, 
stalked. — Rich  woods. 

2.  F.  pilbes'cens  {Red  Ash)  has  the  hranchlets  and  x>€ticle^ 
eoftly-ptdyescent,  ami  the  fruit  acute  at  the  base,  2-edged,  and 
gradually  expanding  into  the  long  wing  above. — Same  localities 
il3  No.  1. 

3.  F.  saml)llcifo'lia.  (Bi,ack  or  Wateh  Ash.)  Branchiets 
Siiid  petioks  smooth.  Leaflets  7-9,  sessile,  serrate.  Frvit  winged 
<ill  round.  Calyx  wanting,  and  the  flowei's  consequently  naked. 
— Swamps, 

Division  IlL     APETALOUS  EXOGENS. 

Flowers  destitute  of  corolla  and  sometimes  also  of 
calyx. 

Order  LXYIL  ARISTOLOCHIA'CE^.  (Birthwort  F. ) 
Herbs  with  perfect  flowers,  th^  tube  of  the  3-lohed  cahjx  ad- 
herent to  the  C-celled  ma) nj -seeded  ovary.  Leaves  heart-shaped 
or  kidney-sliaped,  on  long  petioles  from  a  thick  rootstoclc. 
Stamens  12  or  ii.  Flowers  solitary.  Calyx  duU -coloured, 
the  lobes  vidvate  iii  ibe  bud. 
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AS'ARUM.      WiLD-GlNGEB. 

A.  Canadense.  Radiating  stigmas  6.  Leaves  onlj'^  a  single 
pair,  kidney-shaped,  and  rather  velvety,  the  pednncle  in  the 
fork  between  the  petioles,  close  to  the  ground.  Eootstock  aro- 
matic. Calyx  brown-purple  inside,  the  spreading  lobes  pointed. 
— Rich  woods. 

OrdeeLXYIII.   PHYTOLACCA'CE^.   (PokeweedF.) 

Herbs  with  alternate  leaves  and  perfect  flowers,  resem- 
bling in  most  respects  the  plants  of  the  next  Order,  but  the 
ovary  is  composed  of  several  carpels  in  a  rivg,  forming  a  berry 
in  fruit.     Only  one  Genus  and  one  Species. 

PHYTOLACCA.     PoKEWEEK. 

P.  decan'dra.  (Common  Poke.)  Calyx  of  5  rounded  white 
sepals.  Ovary  green,  of  10  1-seeded  carpels  united  into  one. 
Styles  10,  short  and  separate.  Stamens  10.  Fruit  a  crimson  or 
purple  lO-seeded  berry.  Stem  very  tall  and  stout,  smooth. 
Flowers  in  long  racemes  opposite  the  leaves. — Rich  soil. 

Order  LXIX.     CHENOPODIA'CEuSl.    (Goosefoot  F.) 

Homely  herbs,  with  more  or  less  succulent  leaves  (chiefly 
alternate),  and  small  greenish  flowers  mostly  in  interrupted 
spikes.  Stamens  usually  as  many  as  the  lobes  of  the  calyx 
and  opposite  them.  Ovary  1-celled  and  1-ovuled,  forming 
an  achene  or  utricle  in  fruit.     Stigmas  mostly  2. 

SynopHii^i  of  ilie^  dcnrrn. 

1.  Chcnopo'diiini.    Weeds  v  Hh  (usually)  mealy  leaves,  and  very  small 

greenish  sessile  flowers  in  small  paiiiclcd  spiked  clusters.    Calyx  5-cleft, 
more  or  less  enveloping  the  fruit.    Stamens  mostly  5 ;  filaments  slender. 

2.  JSIi'lum.     Flowers  in  heads  which  form  interrupted  spikes.     Calyx  be- 

coming: fleshy  and  brij^ht  red  in  fruit,  so  that  the  clusters  look  some- 
thing like  strawb<;rries.      Loaves,  triaiigular   and   t;omewliat  halberd- 
shaped,  sinuate  toothed. 
S.  Hiilso'ta,  with  fleshy  awl-shaped  sharp-pointed  leaves,  is  not  uncommon 
on  the  Lower  St.  Lawreiice  ajid  the  sea-coast. 
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1.   CHEJVOPO'DIUM.       GOOSEFOOT.      PiGWEED. 

1.  C.  album.  (Lamb's-Quakters.)  Stem  upright,  1-3  feet 
higli.  Leaves  varying  from  rhombic-ovate  to  lanceolate,  more 
or  less  toothed,  mealy,  as  are  also  the  dense  flower-clusters. — 
Extremely  common  in  cultivated  soil. 

2.  C.  hy'bridmiL  (Maple-leaved  Goosefoot.)  Brirjlit  green. 
Stem  widely  branching,  2-4  feet  high.  Leaves  thin,  large,  tri- 
angular, heart-shaped,  sinuate-angled,  the  angles  extended  into 
pointed  teeth.  Panicles  loose,  leafless.  Plant  with  a  rank  un- 
pleasant odour. — Waste  places. 

3.  C.  Bo'trys.  (Jerusalem  Oak.)  Not  mealy,  but  sticky; 
low,  spreading,  sweet-scented.  Leaves  deeply  sinuate,  slender- 
petioled.  Racemes  in  divergent  corymbs. — Roadsides;  escaped 
from  gardens. 

2.  Blil'TUfll.     Elite. 

B.  capita'tum.  (Strawbebky  Bltte.)  Stem  ascending, 
branching.  Leaves  smooth.  The  axillary  head-like  clusters 
very  conspicuous  in  fruit. — Dry  soil,  margins  of  woods,  &c. 

Order  LXX.    AMABANTA'CE^.    (Amaranth  F.) 

Homely  weeds,  a  good  deal  like  the  plants  of  the  last  Or- 
der, hut  the  floiver-clnsters  are  interspersed  with  dry  and  chaff- 
like {sometimes  coloured)  ^9e/si.sfe?ii  bracts,  usually  3  to  each 
flower.     Only  one  common  Genus  with  us. 

AMARAN/TU/ii.     AMARANTH. 

1.  A.  panicula'tus.  Reddish  flowers  in  terminal  and  axillary 
slender  spikes,  the  bracts  awn-pointed  — In  the  neighbourhood  of 
gardens. 

2.  A.  retrofiex'us.  (Pigweed.)  Flowers  greenish,  in  spikes 
forming  a  still"  panicle.  Leaves  a  dull  green,  long-petioled, 
ovate,  wavy-margined,     Stevi  erect. — Common  in  cultivated  soil. 

3.  A.  albus.  Flowers  greenish,  in  small  close  axillary  clus- 
ters.    Stem  low  and  spreading. — Roadsides. 
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Ori>erLXXI.    polygon A'CS.^.   (Buckwheat  F.  > 

Herbs,  loell  marked  by  the  stip^des  of  the  alteiifhate  leaves 
being  in  the  form  of  membranous  sheaths  above  the  usualbj 
swollen  joints  of  the  stem.  Flowers  usually  perfect.  Calyx 
4-6  parted.  Stamens  4-9,  inserted  on  the  base  of  the  calyx. 
Sticrmas  2  or  3.  Ovary  l-celled^  with  a  single  ovule  rising 
from  the  base,  forming  a  little  nutlet. 

Hynopsis  of  Ibe  Oencra. 

I»  Poljg'onmn.  Sepals  &  (occasionally  4),  ©ften  celonred  »nd  petal-IIkei. 
pergistent,  embracing  the  3-aiigled  (or  sometimes  flattish)  iiHtlet  or 
achene.    Flowers  in  racemes  or  spikes,  or  sometimes  in  the  ajiils. 

2.  Runiox.     Sepals  6,  the  S  outer  ones  herbaceo%t»  and  spreadimj  in  fruit, 

the  3  inner  (called  vaiwes)  somewhat  petal-like  and,  after  flowering',  con- 
vergent over  the  a-angled  acbene,  ofien  with  a  cp-ain-like  lirvjeetion  on 
the  back.  Stamens  6.  Styles  3.  Flowem  usually  in  crowded  whorls, 
the  latter  in  panicled  riiceB>es. 

3.  Fajifopy'rimi.     Galyx  5-parted,  petaMik&.     Stamens  8,,  with  S  ijeHovt 

ejlatids  between  them.  Sty  es  3.  Aeliene  3-ajigled.  Flowers  white,  i« 
panicles.    Leaves  trian^rular  heart-shaped  or  balberd-slaaped. 

1.  POI.YG/OSIUM.     Knotw-eed. 

*  Floioers  aJonq   tfie  stem,   incoitspicuons,  (p'eenish-whifey  tterxrhj^ 

sessile  in.  the  axils  of  tfte  small  leaves.  Sheaths  ciU-fringed 
or  torn. 

1.  P.  avicula're»  (Knotgrass.  Goosesrass.  )  A  wee:| 
everywhere  in  yai-ds  and  waste  places.  iSiem  prostrate  unci 
spreading.  Staiaeus  chiefly  5.  Achene  S-sided.  Stigmas*  3., 
Leaves  sessile. 

*  *  Flowers  in  terminal  spihes  or  racemes ^  mostbj  j-ose-coloured 

or  pinkishy  oecasionalhj  greenisJi. 

+•  Leaves  not  heatrt-^iaped  or  arroio -shaped. 

2.  P.  irtcama'tum.  Sheaths  not  fringed.  Stem  near'y  smooth^ 
3-6  feet  high.  Leaves  long,  tapering  from  near  the  base  to  a  nar- 
row poiut,  rough  on  the  midrib  and  margins.  S  ikes  linear  anti 
noddiiij.  StamiensG.  Styles  2.  Achene  flat  or  hoUQVi-sidid^ — Im 
muddy  pLices  along  sti'eam^  and  po^ds.. 
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3.  P.  Pennsylva'nicum.  Sheatlis  not  fringed.  Stem  1-3 
foet  high,  the  upper  branches  and  the  j^eduncles  bristly  with  sta/ked 
glands.  Spikes  thicks  erect.  Stamens  8.  Acheue  flat. — Low  open 
grounds. 

4.  P.  Persica'ria.  (Lady's  Thumb.)  Sheaths  with  a  some- 
what ciliate  border.  Stevi  nearly  smooth,  a  foot  or  more  in 
height.  Leaves  with  a  dark  blotch  on  the  middle  of  the  tipper 
surface.  Spikes  dense,  erect,  on  naked  peduncles.  Stamens  6. 
Achene  flat  or  8-aiigled,  according  as  the  stigmas  are  2  or  3. — 
Very  common  near  dweUings  in  moist  ground. 

5.  P.  amphib'ium.  (Water  Persicaria.)  Spike  of  flowers 
dense,  oblong,  showy,  7-ose-red.  Stem  floatincj  in  shallow  wat(-r  or 
rooting  in  soft  mud.  Leaves  long-petioled,  of  ten  floating .  Sheaths 
not  bristly-fringed.  Stamens  5.  Stigmas  2. — In  shallow  water, 
mostly  northward. 

6.  P.  hydropiperoi'des.  (Mild  Water-Pepper.)  Stem  slen- 
der, 1-3  feet  high,  in  shallow  water.  Leaves  narrow,  roughish. 
Sheaths  hairy  and  fringed  loith  long  bristles.  Spikes  slender, 
erect,  pale  rose-coloured  or  whitish.  Stamens  8.  Stigmas  3, 
Achene  3-angled. — In  shallow  water. 

7.  P.  acre.  (Water  Smart  weed.)  Sheaths  fringed  with 
bristles.  Leaves  transparent-dotted.  Stem  rooting  at  the  de- 
cumbent base,  2-4  feet  high,  in  shalloio  VMter  or  muddy  soil, 
Leaves  narrow,  taper-pointed.  Spike?  slender,  erect,  pale  rose^ 
coloured.  Stamens  8.  Achene  3-^,iJgled. — Muddy  soil  or  shal- 
low water. 

-t-  -h-  Jjeaves  heart-shaped  or  sagittate.     Sheaths  much  longer  on 
one  side  than  on  the  other. 

8.  P.  arifo'lium  (Halberd-leaved  Tear-thumb), Avith  grooved 
stem,  halberd-shaped  long-petioled  leaves,  flowers  in  sl:ort  loose 
racemes,  6  stamens,  and  a  flattish  achene,  is  not  uncommon  ou 
the  Lower  St.  Lawrence. 

9.  P.  sagitta'tum.  (Arrow- leaved  Tear-thumb.)  Stem  4- 
ang'ed,  the  angles  beset  with  reflexed  minute  prickles,  by  which  the 
plant  is  enabled  to  climb.  Leaves  arrow-shaped.  Stamens  §, 
Aghene  3  angled. — Common  in  low  grounds. 
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10.  P.  Convol'vulus.  (Black Bindweed.)  Stem  twming,not 
prickly  but  roughish.  Flowers  in  loose  panicled  racemes,  3  of  the 
calyx -lobes  ridged  in  fruit.  Leaves  heart-shaped  and  partly  hal- 
bevd-shaped.  Not  climbing  so  high  as  the  next. — Cultivated 
grounds  and  waste  places. 

11.  P.  dumeto'rum.  (Cltmbixg  False  Buckwheat.)  Stem 
twining  high,  smooth;  3  of  the  calyx-lobes  loinged  in  fruit. — Moist 
thickets. 

3.  RU3IEX.    Dock.    Sobrel, 
*  Herbage  not  sour,  nor  the  leaves  halberd- shaped. 

1.  R.  orbicula'tus.  (Great  Water  Dock.)  Growing  in 
marshes.  Stem  erect,  stout,  5--6  feet  high.  Leaves  lanceolate, 
not  ivairy-margined,  often  over  a  foot  long.  Flowers  nodding  on 
thread-like  pedicels.  Valves  nearly  orbicular,  finely  net-veined, 
each  with  a  grain  on  the  back. — Wet  places. 

2.  R.  salicifolius  (White  Dock)  may  be  looked  for  in  marshes 
on  the  sea-coast  and  far  northward.  The  whorls  of  flowers  are 
dense  and  form  a  very  conspicuous  spike,  owing  to  the  great  size 
of  the  grains  on  the  back  of  the  valves. 

3.  R.  crispus.  (Curled  Dock.)  Leaves  with  strongly  wavy 
or  curly  margins,  lanceolate.  Whorls  of  flowers  in  long  wand- 
like racemes.  Valves  grain-bearing. — Cultivated  soil  and  waste 
places. 

4.  R.  obtusifo'lius.  (Bitter  Dock.)  Lowest  leaves  oblong 
heart-shaped,  obtuse,  only  slightly  wavy-margined;  the  upper 
oblong-lanceolate,  acute.  Whorls  loose,  distant.  Valves  some- 
what halberd-siiiped,  sharply  toothed  at  the  base,  usually  one  only 
grain-bea  ring.  — Waste  grounds. 

*  *  Herbage  sour;  leaves  halberd-shaped. 

5.  R.  Acetosel'la.  (Field  or  Sheep  Sorrel.)  Stem  6-12 
inches  high.  Floioers  dioecious,  in  a  terminal  naked  panicle. — A 
very  common,  weed  in  poor  soil. 

3.   FAGOPY'RUM.     BUCKWHEAT. 

P.  esculentum.  (Buckwheat.)  Old  fields  and  copses,  re- 
maining after  cultivation. 
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Ordf.r  LXXIL  LAURA'CEJE.  (Laurel  Family.) 
Trees  or  shrubs  with  spicy-aromatic  bark  and  leaves,  the 
latter  simple  (often  lobed),  alternate,  and  marked  with  small 
transparent  dots  (visible  under  a  lens).  Sepals  6,  petal-like. 
Flowers  dioecious.  Stamens  in  sterile  flowers  9,  inserted  at 
the  base  of  the  calyx.  Anthers  opening-  by  uplifting  valves. 
Ovary  in  fertile  flowers  free  from  the  calyx,  1-celled,  with  a 
single  ovule  hanging  from  the  top  of  the  cell.  Style  and 
stigma  1.     Fruit  a  1-seeded  drupe. 

SAS'SAFRAS.     Sassafras. 

S.  officinale.  A  small  or  moderate-sized  tree  with  yellowish 
or  greenish-yellow  twigs  and  ovate  or  3-lobed  entire  leaves. 
Flowers  greenish-yellow,  in  naked  corymbs,  appearing  with  the 
leaves  in  the  axils  of  the  latter.  Drupe  blue,  on  a  reddish  pedi- 
cel. The  9  stamens  in  8  rows,  the  3  inner  each  with  a  pair  of 
yellow  glands  at  the  base  of  the  filament. — Rich  woods,  in 
Southern  and  Western  Ontario. 

Order  LXXIII.  THYMELEA'CEJE.  (Mezereum  F.) 
Shrubs  with  tough  leather-like  bark  and  entire  leaves. 
Flowfers  perfect.  Calyx  tubular,  resembling  a  corolla,  pale 
yellow.  Stamens  twice  as  many  as  the  lobes  of  the  calyx  (in 
our  species  8).  Style  thread-like.  Stigma  capitate.  Ovary 
1-celled,  1-ovuled,  free  from  the  calyx.  Fruit  a  berry -like 
drupe.     Only  one  Species  in  Canada. 

DIRCA.    Leatherwood.    Moose-wood. 

D.  palustris.  A  branching  shrub,  2-5  feet  high,  with  curi- 
ous jointed  branchiets  and  nearly  oval  leaves  on  short  petioles. 
Flowers  in  clusters  of  3  or  4,  preceding  the  leaves.  Filaments 
exse.ted,  half  of  them  longer  than  the  others. — Damp  woods. 

Order  LXXIV.    ELiEAGWA'CEJE.    (Oleaster  F.) 
Shrubs  with  dioecious  flowers,  and  leaves  which  are  scurfy 
mi  the  under  surface.     The  calyx-tube  in  the  fertile  flowers 
becomes  Jieshy  and  encloses  the  ovary,  forming  a  berry -like  ft^it 
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Otherwise  the  plants  of  this  Order  are  not  greatly  different 
from  those  of  the  last. 

SHEPHERD'IA.  Shepherdia. 
S.  Canadensis.  Calyx  in  sterile  flowers  4-parted.  Stamens 
8.  Calyx  in  fertile  flowers  urn-shaped,  4-parted.  Berries  yellow. 
Branchlets  brown-scurfy.  Leaves  opposite,  entire,  ovate,  green 
above,  silvery-scurfy  beneath,  the  small  flowers  in  their  axils.— 
Gravelly  banks  of  streams  and  lakes. 

Order  LXXV.  SANTALA'CE^.  (Sandalwood  F.) 
Low  herbaceous  or  partly  woody  plants  (with  us)  with  per- 
fect flowers,  these  greenish- white,  in  terminal  or  axillary  co- 
rymbose clusters.  Calyx  bell-shaped  or  urn-shaped,  4-5  cleft, 
adherent  to  the  1-celled  ovary,  lined  with  a  5-lobed  disk,  the 
stamens  on  the  edge  of  the  latter  between  its  lobes  and  ojypo- 
site  the  lobes  of  the  calyx,  to  luhich  the  anthers  are  attached  by  a 
tuft  of  fine  hairs.  Fruit  nut-like,  crowned  with  the  persistent 
calyx-lobes. 

COMANDRA.      BASTARD  ToAD-FLAX. 

C.  umbella'ta.  Stem  8-10  inches  high,  leafy.  Leaves  ob- 
long, pale  green,  an  inch  long.  Flower-clusters  at  the  summit 
of  the  stem.  Calyx-tube  prolonged  and  forming  a  neck  to  the 
fi'uit.     Style  slender. — Dry  soil. 

Order  LXXVI.    EUPHORBIA'CE^.    (Spurge  F.) 
Plants  with  milky  juice   and   monoecious  flowers,  repre- 
sented in  Canada  chiefly  by  the  Genus 

EUPHORBIA.  Spurge. 
Flowers  monoecious,  the  sterile  and  fertile  ones  both  destitute 
of  calyx  and  corolla,  but  both  contained  in  the  same  4~5  lobed  cup- 
shaped  involucre  lohich  resembles  a  calyx,  and  therefore  the  whole 
will  probably  at  first  sight  be  taken  for  a  single  flower.  Sterile 
flowers  numerous,  each  of  a  single  naked  stamen  from  the  axil  of  a 
minute  bract.  Fertile  flower  only  1  in  each  involucre;  ovary  3- 
lobed,  soon  protruded  on  a  long  pedicel;  styles  3,  each  2-cleft. 
Peduncles  terminal,  often  umbellate. 
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*  Leaves  all  similar  and  opposite,  short- petioled,  green  or  blotched 

with  brown  above,  furnished  with  scale-like  or  fringed  stipides. 
Stems  spreading  or  pi'ostrate,  much  Jorhed.  Involucres  in  ter- 
minal or  lateral  clusters,  or  one  involucre  in  each  fork,  the  in- 
volucre invariably  with  4  (mostly  petal-like)  glands  in  the  sin- 
uses. 

1.  E.  polj^'gonifo'lia.  Leaves  entire,  oblong-linear,  mucronate, 
very  smooth.  Stipules  bristly-fringed.  Peduncles  in  the  forks. 
Glands  of  the  involucre  very  small,  not  petal-like.  Pods  obtusely- 
angled — Shores  of  the  Great  Lakes,  in  sandy  or  gravelly  places. 

2.  E.  macula'ta.  Leaves  serrulate,  oblong-linear,  someiohat 
pubescent,  ivith  a  broivnish  blotch  in  the  centre,  very  oblique  at  the 
l)ase.  Peduncles  in  dense  lateral  clusters.  Glands  of  the  involucre 
with  reddish  petal-like  attachments.  Pods  sharply  angled. — Road- 
sides. 

3.  E.  hyper icifolia.  Stem  ascending.  Leaves  serrate,  often 
with  a  red  spot  or  with  red  margins,  oblique  at  the  base,  ovate- 
oblong  or  oblong-linear.  Peduncles  in  cymes  at  the  ends  of  the 
branches.  Glands  of  the  involucre  with  white  or  occasionally 
reddish  petal-like  attachments.  Pod  smooth,  obtusely  angled. — 
Cultivated  soil, 

*  ♦  Involucres  chiejly  in  terminal  umbels,  and  their  glands  ahoays 

without  petal-like  attachments.  Leaves  toithout  stipules  or 
blotches,  those  of  the  stem  alternate  or  scattered,  the  floral 
ones  usually  of  a  different  shape,  and  ichorled  or  opposite. 

4.  E.  platyphyl'la.  Umbel  5 -rayed.  Stem  erect,  8-18 
inches  high.  Upper  stem-leaves  lance-oblong,  acute,  serru- 
late, the  uppermost  heart-shaped,  the  floral  ones  triangular- 
ovate  and  cordate.     Pod  warty. — Shores  of  the  Great  Lakes. 

5.  E.  Heliosco'pia.  Umbel  first  5-rayed,  then  Avith  3,  and 
finally  merely  forked.  Stem  ascending,  6-12  inches  high. 
Leaves  all  obovate,  rounded  or  notched  at  the  apex,  serrate. 
Pods  smooth.— Along  the  Great  Lakes. 

6.  E.  Cyparis'sias,  with  densely  clustered  stems,  and 
crowded  linear  stem-leaves  (the  floral  ones  round  heart- 
shaped),  and  a  many-rayed  umbel,  has  escaped  from  gardens 
in  some  localities. 
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Order  LXXVII.     URTICA'CEJE.    (Nettle  F.) 

Herbs,  shrubs,  or  trees,  with  monoecious  or  dia3cious(or, 
in  the  Elms,  sometimes  perfect)  flowers,  with  a  regular  calyx 
free  from  the  1-2  celled  ovary  which  becomes  a  1-seeded  fruit. 
Stamens  opposite  the  lobes  of  the  calyx.  This  Order  is  divided 
into  four  well-marked  Suborders,  three  of  which  are  repre- 
sented in  Canada. 

Suborder  I.     ULMA'CE^.    (Elm  Family.) 
Trees,  with  alternate  simple  leaves,  and  deciduous  small 
stipules.     Flowers  often  perfect.     Styles  2.     Fruit  a  samara 
winged  all  round. 

1.  Ulniii«i.    Flowers  in  lateral  clusters,  earlier  than  the  leaves,  purplish  or 

greenish-yellow.  Calyx  bell-shaped,  4-9  cleft.  Stamens  4-9;  the  fila- 
ments long  and  slender.  Ovary  2-celled,  buli  the  samara  only  1-see Jed. 
Stigmas  2, 

Suborder  II.     URTI'CE^.  (Nettle  Family.) 
Herbs  with  watery  juice  and  opposite  or  alternate  leaves, 
often  beset  with  stinging  hairs.     Flowers  monoecious  or  dioe- 
cious, in  spikes  or  racemes.     Stamens  as  many  as  the  sepals. 
Style  only  1.     Ovary  1-celled.     Fruit  an  acihene. 

2.  Urti'ca.    Leaves  opposite.    Plant  beset  with  stinging-  hairs.    Sepals  4  in 

both  sterile  and  fertile  flowers.  Stamens  4.  Sti^^ma  a  small  sessile 
tuft.  Achene  flat,  enclosed  between  the  2  larger  sepals.  Flowers 
greenish. 
8.  fiaport'ea.  Leaves  alternate.  Plant  besd  with  stinging  hairs.  Sepals 
0  in  the  sterile  flowers,  4  in  the  fertile,  2  of  them  much  smaller  than  the 
other  2.  Stigma  awl-shaped.  Achene  flat,  rery  oblique,  rejiexed  on  its 
ivinged  pedicel, 

4.  Pi"/ea.    Leaves  opposite.    Whole  plant  very  s-mooth  and  semi-transparent. 

Sepals  and  stamens  3-4.    Stigma  a  sessile  tuft. 

5.  Bxlinic'ria.    Leaves  mostly  opposite.     No  stmgfng'  hairs.    Sepals  and 

stamens  4  in  the  sterile  fiower.".  Calyx  tubu't«.r  oi  u.'n-shaped  in  the 
fertile  ones,  and  enclosing  the  achene.    Stigma  long  and  thresid  Vke. 

Suborder  TV.    CAWNABIIT'EJE.    (Hemp  Famtlt.; 
Rough  herbs  with  watery  juice  and  tough  hark.     Leaves 
opposite  \.\\\A  pahnately  compound.     Flowers  dioecJous.     Ster* 
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He  Ones  in  compound  racemes  ;  stamens  5 ;  sepals  5.  Fertile 
ones  in  crowded  clusters ;  sepal  only  1,  embracing  the  achene. 
Stigmas  2. 

C.  Cau'nabis.    A  rather  tall  rough  plant  with  palniately  compound  leaves 
of  5-7  linear-lanceolate  serrate  leaflets. 

1.  U1.MUS.    Elm. 

1.  U.  fulva.  (Hed  ok,  Slippery  Elm.)  Flowers  nearly  ses- 
sile. Leaves  very  rough  above,  taper-pointed.  Buds  downy  with 
rusty  hairs.     A  medium-sized  tree,  with  mucilaginous  inner  bark. 

2.  U.  America'na.  (American  or  White  Elm.)  Leaves 
not  rough  above,  abruptly  pointed.  Flowers  on  drooping  pedi- 
cels. Buds  glabrous.  A  large  ornamental  tree,  with  drooping 
branchlets. — Moist  woods. 

3.  URTI'CA.    Nettle. 
tj.  gra'cilis.     Stem  slender,  2-6  feet  high.     Leaves  ovate- 
lanceolate,  pointed,  serrate,  3-5  nerved   from  the  base,  nearly 
smooth,  the  long  petioles  with  a  few  bristles.     Flower-clusters 
in  slender  spikes. — Moist  ground  and  along  fences. 
3.  LiAPOliT'EA.     Wood-NeTTLE. 

L.  Canadensis.     Stem  2-3  feet  high.     Leaves  large,  ovate, 

long-petioled,  a  single  2-cleft  stipule  in  the  axil. — Moist  woods. 

4r.   PILi'EA.      ElCHWEED.      CLEABWEED. 

P.  pu'mila.  Stem  3-18  inches  high.  Leaves  ovate,  coarsely 
toothed,  3-ribbed. — Cool  moist  places. 

5.  BOEHME'RIA.     False  NetTLE. 

B.  cylin'drica.  Stem  1-3  feet  high,  smoothish.  Leaves  ovate- 
oblong  or  ovate-lanceolate,  serrate,  3-nerved,  long-petioled.  Sti- 
pules separate. — Moist  shady  places. 

6.  CAIV'JXABIS.    Hemp. 

C.  sati'va.  (Hemp.)  Common  everywhere  along  roadsides 
and  in  waste  places. 

Order  LXXVIII.     PLATANA'CEiE.    (Plane-tree  F.) 
Represented  only  by  the  Genus 

PIjAT'AIVUS.    Plane-tree.    Buttonwood. 
P.  occidentalis.    (American  Plane-tree  or  SycAMOEK.)    A 
fine  large  tree  found  in  Southwestern  Ontario.     Leaves  altcrnato, 
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rather  scurfy  when  young,  palmately  lobed  or  angled,  the  lobes 
sharp-pointed ;  stipules  sheathing.  Flowers  monoecious,  both 
sterile  and  fertile  ones  in  catkin-like  heads,  without  calyx  or 
corolla,  hut  with  small  scales  intermixed.  Ovaries  in  the  fertile 
flowers  club-shaped,  tipped  with  the  thread-like  simple  style,  and 
downy  at  the  base.  Fertile  heads  solitary,  on  slender  peduncles. 
The  white  bark  separates  into  thin  plates. 

Order  LXXIX.     JUGLANDA'CE^.     (Walnut  F.) 

Trees  with  alternate  pinnate  leaves  and  no  stipules. 
Flowers  monoecious.  Sterile  flowers  in  catkins.  Fertile 
flowers  solitary  or  in  small  clusters,  with  a  regular  3-5 
lobed  calyx  adherent  to  the  ovary.  Fruit  a  sort  of  drupe, 
the  fleshy  outer  layer  at  length  becoming  dry  and  forming 
a  husk,  the  inner  layer  hard  and  bony  and  forming  the  nut- 
shell. Seed  solitary  in  the  fruit,  very  large  and  4-lobed. 
This  Order  comprises  the  Walnuts,  Butternuts,  and  Hick- 
ories. 

Synopsis  of  the  Ci!<^nrra. 

1.  Ju^lnns.    Sterile  flowers  in  solitary  catkins  from  the  previous  j-car's 

wood.  Filaments  of  the  numerous  stamens  very  short.  Fertile  flowers 
on  peduncles  at  the  ends  of  the  branches.  Calyx  4-toot;hed,  with  k  snial 
petals  at  the  sinuses.  Styles  and  stigmas  2,  the  latter  fringed.  Exoearp 
or  Misk  drying  without  splitting.  Shell  oj  the  met  very  rough  and  irregu- 
larly fur  t  owed. 

2.  t;ai*'ya.    Sterile  flowers  in  slender  clustered  catkins.    Stamens  8-10,  with 

very  short  filaments.  Fertile  flowers  in  small  clusters  at  the  ends  of  the 
branches.  Calyx  4-toothed ;  no  petals.  Stigmas  2  or  4,  large.  Exoearp 
U-valued,  drying  and  splitting  awayjrom  the  very  smooth  and  bony  nut- 
shell. ^ 

1.  JUGIiABTS.    Walnut. 

1.  J.  ciner'ea.  (Butternut.)  Leaflets  oblong-lanceolate, 
pointed,  serrate.  Petioles  and  hranchiets  clammy.  Fruit  ob- 
long, clammy. — Rich  woods. 

2.  J.  nigra.  (Black  Walnut.)  Leaflets  ovate-lanceolate, 
taper-pointed,  serrate.  Petioles  downy  hut  not  clam^ny.  Fruit 
spherical.  Wood  a  darker  brown  than  in  the  Butternut.  —  Rich 
woods :  rare  northward. 
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2.  CAR'YA.    Hickory. 

1.  C.  alba.  fSiiEi,L-BAE.K  Hickory.)  Leaflets  5,  the  lower 
pair  much  smaller  than  the  others.  Hii.sk  of  the  fniit  splitting 
completely  into  4  valves.  Nut  flattish-globular,  mucronate. 
Bark  of  the  trunk  rough,  scaling  off  in  rough  strips. — Eich 
woods. 

2.  C.  ama'ra.  (Swamp  HrcKOiiY  or  Bitter>-ut.)  'Leaflets 
7-lh  Husk  of  the  fruit  splitting  half-way  down,  jSTut  spheri- 
cal, short-pointed.    Bark  smooth,  not  scaling  off. — Moist  ground. 

Order  LXXX.     CUPULIFER^.     (Oak  Family.). 

Shrubs  or  trees,  with  alternate  simple  leaves,  deciduous 
stipules  and  monoscious  flowers.  Sterile  flowers  in  catkins 
(but  in  Beech  in  small  heads) ;  the  fertile  ones  solitary  or 
clustered,  and  furnished  with  an  involucre  which  foims  a 
scaly  cup  or  a  bur  surrounding  the  nuU 

Synopsis  «f  f  he  Ocncrat. 

1.  Qiierccift.    Sterile  flowers  with  a  calyx  incluf*:ng  fow  or  sevornl  stamens 

with  slender  filaments.  Fertile  flowers  scattered  or  somewhat  clustered, 
each  in  a  sctily  involucre  or  cupule.  Kut  (acorn)  rounded,  the  base  en- 
closed by  the  cupuie, 

2.  Casta^'iita,    Sterile  flowers   in  long  slender  catkins.     Calyx  6-par(t'd, 

Fertile  flowers  usually  3  in  each  involucre,  the  latter  prickly,  forming: 
a  bur.  Calyx  6-lobed.  Stigmas  bristlc-shaf^xjd.  Nuts  enclosed  (mostly 
2  or  H  together)  ui  the  prickly  4-vaUed  involucre,  flattened  when  there 
are  more  than  one. 

3.  I?agii.«.    Sterile  flowers  in  a  small  head  on  droop'inar  peduncles.     Calyx 

bell-shaped.  Fertile  flowers  in  pairs  in  the  involucre,  which  consists  of 
awl-shaped  bractlets  grown  together  at  the  bases.  Calyx  lobes  avv!- 
shaped.  I^uts  S-anyled,  yenerally  in  jairs  in  the  bur-ULe  U-vahw.d 
cujjule.    Bark  close,  smooth,  and  light  gray. 

4.  C'or'vlus.    Sterile  flowers  in  drooping  catkins.     No  calyx.    Stamens  8 

(with  1-cel led  anthers),  and  S  nmall  bractlets  under  each  bract.  Fer- 
tile flowers  in  a  small  scaly  head  ;  one  ovary,  surmounted  by  2  lorg  red 
stigmas,  under  each  scale,  and  accompanied  by  ajiair  of  bractlets  which, 
in  fruit,  enlarge  and  form  a  leaf-lilc.  or  tubular  /ritijed  or  toithcd.  inc ,- 
Incre.  closely  envflojnn';  each  nut.  Sterile  catkins  from  the  axils  of  the 
previous  year.     Firtile  flowers  tcnniii;>t!!i;_r  the  new  .-Iwinis 
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B.  Os'frya.  Sterile  flowers  in  drooping'  catkins.  Calyx  wanting.  Stamens 
several  under  each  bract,  but  not  accompanied  by  bractlets.  Fertile 
flowers  in  short  catkins,  2  under  each  bract,  each  ovary  tipped  with  2 
long  stig-raas,  and  surrounded  by  a  tubular  bractlet  which,  in  fruit,  be- 
comes a  (jreenish-white  injlaled  bag,  having  the  small  nut  in  the  botti.m. ' 

8,  <Carpi'nu«.  Sterile  flowers  in  droopinj?  catkins.  Calyx  wanting.  Sta- 
mens several  under  each  bract;  no  bractlets.  Fertile  flowers  much  as 
in  Ostrya,  but  the  bractletn  Hurnmndinj  the  ovaries  are  n'lt  tubular  but 
open,  and  in  fruit  become  leaf -like,  one  on  each  sale  of  the  email  nut. 

1.  arERCUS.    Oak. 

9  Acorns  rlpeninfj  the  first  year,  and  therefore  home  on  the  new 
shoots.     Lobes  or  teeth  of  the  leaves  not  bristle-pointed. 

1.  Q.  alba.  (White  Oak.)  A  large  tree.  Leaves  (when  ma- 
ture) smooth,  bright  green  above,  whitish  beneath,  obliquely  cut 
into  few  or  several  oblong  entire  lobes.  The  oblong  nut  much 
larger  than  the  saucer-shaped  rough  cupule. — Rich  woods. 

2.  Q.  macrocar'pa.  (Buk-Oak.  Mossy-cup  White-Oak.) 
A  medium-sized  tree.  Leaves  deeply  lobed,  smooth  above,  pale 
or  downy  beneath.  Acorn  broadly  ovoid,  half  or  altogether  cov- 
ered by  the  deep  cup,  the  upper  scales  of  which  taper  into  bristly 
points  making  a  fringed  border.  Cup  varying  greatly  in  size, 
often  very  large. — Rich  soil. 

3.  Q.  bi'color.  (Swamp  White  Oak.)  A  tall  tree.  Leaves 
sinuate-toothed,  but  hardly  lobed,  wedge-shaped  at  the  base, 
downy  or  hoary  beneath.  Cup  nearly  hemispherical,  about  half 
as  long  as  the  oblong-ovoid  acorn,  sometimes  with  a  fringed  bor- 
der.    Peduncle  in  fruit  larger  than  the  petiole. — Low  grounds. 

*  *  Acorns  ripening  the  second  year,  and  therefore  borne  on  the 
previous  year's  wood,  below  the  leaves  of  the  season.  Lobes  or 
teeth  of  the  leaves  bristle-pointed. 

4.  Q.  coccin'ea,  var.  tincto'ria.  (Quercitron,  Yellow- 
barked,  OR  Black  Oak.)  Leaves  pinnatifid,  slender-petioled, 
rather  rounded  at  the  base,  rusty-downy  when  young,  smootli 
and  shining  above  when  mature,  often  slightly  pubescent  be- 
neath, turning  brownish,  orange,  or  dull  red  in  the  autumn. 
Cup  hemlxp^iertcal  with  a  more  or  less  conical  base,  coveriii'T  half 
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or   more   of  the  rather   small  acorn. — Mostly  in  dry  soil,  but 
occasionally  in  moist  places.    Inner  bark  yellow^  used  for  dyeing. 

5.  Q.  rubra.  (Red  Oak.)  A  large  tree.  Leaves  pinnatifid, 
turning  dark  red  in  the  autumn.  Cup  saucer-shaped,  sessile  or 
nearly  so,  very  much  shorter  thaa  the  oblong-ovoid  acorn. — Rich 
and  poor  soil. 

3.  CASTA'NEA.     Chestxut. 

C.  vesca,  var.  America'na.  (Chestnut.)  A  large  tree, 
licaves  oblong-lanceolate,  pointed,  coarsely  and  sharply  serrate, 
acute  at  the  base.  Nuts  2  or  3  in  each  bur. — Southwestern  On- 
tario. 

3.  FAGUS.    Beech. 

F.  ferrugin'ea.  (American  Beech.)  A  very  common  tree 
in  rich  woods,  the  branches  horizontal.  Leaves  oblong-ovate,  ta- 
per-pointed, toothed,  the  very  straight  veins  terminating  in  the 
teeth. 

4.  COR'Yl.U«.    Hazel-nut.    Filbert. 

1.  C.  America'na.  (Wild  Hazel-nut.)  Leaves  roundish 
heart-shaped.  Involucre  spreading  out  above,  Uaf-Hke  and  ctit- 
toothed. — Chiefly  in  Southwestern  Ontario;  in  thickets. 

2.  C.  rostra'ta.  (Beaked  Hazel-nut.)  A  rather  common 
shrub,  easily  distinguished  from  No.  1  by  the  involucre,  which  is 
prolonged  into  a  narroio  tube  much  beyond  the  nut,  and  is  densely 
bristly-hairy. 

5.  OS'TRYA.    Hop-Hornbeam.    Iron-wood. 

0.  Virgin'ica.  (Tron-wood.)  A  slender  tree  with  brownish 
furrowed  bark.  Leaves  oblong-ovate,  taper-pointed,  sharply 
doubly  serrate.  Fertile  catkin  like  a  hop  in  appearance. 
Wood  very  hard  and  close. — Rich  woods. 

6.  CARPI'NUS.     Hornbeam. 

C.  America'na.  (Blue  or  Water  Beech.)  Small  trees  with 
furrowed  tritnhs  and  close  smooth  gray  bark.  Leaves  ovate- 
oblong,  pointed,  doubly  serrate. — Along  streams.  Resembling 
a  Beech  in  general  aspect,  but  with  inflorescence  like  that  of 
Iron-wood. 
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Order  LXXXI.     MYRICA'CEiE.     (Sweet-Gale  F.) 

Shrubs  with  monoecious  or  dioecious  flowers,  both  sterile 

and  fertile  ones  collected  in  short  catkins  or  heads.    Leace<i 

vnih  resinous  dotSj  usuaUy  fragrant.     Fruit  a  1 -seeded  dry 

drupe  or  little  nut,  usually  coated  with  waxy  grains. 

Synop^iis  of  the  Oenrra. 

1.  IViyri'ca.    Flowers  chiefly  dioecious,  catkins  lateral,  each  bract  with  a  pair 

of  bractlets  underneath.  Stamens  in  the  sterile  flowers  2-8.  Ovary  soli- 
tary in  the  fertile  flowers,  1-cellel,  tipped  with  2  thread-like  stijrmas,  and 
surrounded  by  2-4  small  scales  at  the  base.  In  our  species  the  2  scale* 
form  wings  at  the  base  of  the  nut.— A  shrub,  3-5  feet  high. 

2.  Coniplo'nia.    A  low  ghrub,  a  foot  or  more  in  height,  with  fern-like  very 

sweet-scented  leaves.  Flowers  monoecious.  Sterile  catkins  cylindrical. 
Fertile  ones  spherical,  the  ovary  surrounded  by  8  awl-shaped  persistent 
scales,  so  that  the  catkin  resembles  a  bur. 

1.  MYRICA.    Bayeekby,    "Wax-Myrtle. 

M.  Ga'le.  (SwektGale.)  Leaves  wedge-lanceolate,  serrate- 
towards  the  apex,  pale.  The  small  nuts  in  crowded  heads,  and 
winged  by  the  2  scales. — Bogs. 

2.  COMPTO'NIA.      Sweet-Feex. 

C.  asplenifolia.  Leaves  linear-lanceolate  in  outline,  deeply 
pimi;itifid,  the  lobes  numerous  and  rounded. — Dry  soil;  observed 
at  High  Park,  Toronto,  and  on  the  Pine  barrens  west  of  Angus, 
Oat. 

Order  LXXXIL  BETULA'CEJE.  (Birch  Family.) 
Trees  or  shrubs  with  monoecious  flowers,  both  sorts  in  cat- 
kins, 2  or  3  three  flowers  under  each  scale  or  bract  of  the  cat- 
kin. Ovary  2-celled  and  2-ovuled,  but  in  fruit  only  1-cellod 
and  1-seeded.  Fruit  a  small  nut.  Stigmas  2,  long  and  slen- 
der.    Twigs  and  leaves  often  aromatic. 

SynopMi>«  ofihc  CSencia. 
1.  BeJ'n?a.  Sterile  catkins  long  and  pendulous,  formed  during  summer  and 
expanding  the  following  spring ;  each  flower  consisting  of  one  small  tcale 
to  which  is  attached  4  short  filaments;  3  flowers  under  each  scale  of  the 
catkii).  Fertile  catkins  stout,  oblong,  the  scales  or  bracts  3-lobed  and 
v^ith  2  or  3  flowers  under  each;  each  flower  a  naked  o\ary,  Leconjiny  a 
winged  nutlet  in  fruit.    Bark  easily  coming  olf  in  sheete. 
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2.  Alnn<4.    Catkins  much  as  in  BefAila,  but  each  fertile  arid  sterile  flower  has 
a  distinct  3-5  parted  calyx.     Catkins  solitary  or  clusiered  at  the  ei.ds  of 
leafless  branclilets  or  peduncles.    Nutlets  wingless  or  nearly  so. 
1.  BET'UIiA.     BlECH. 

1.  B.  lenta.  (Cherry-Birch.  Sweet  or  Black  Birch.) 
Bark  of  the  trunk  dark  brown,  close,  aromatic;  that  of  the 
twigs  bronze-coloured.  Wood  rose-coloured.  Leaves  ovate, 
with  somewhat  heart-sliaped  base,  doubly  serrate,  pointed, 
short-petioled.  Fruiting  catkins  sessile,  thick,  obloiig-cyliii- 
drical. — Moist  woods. 

2.  B.  lu'tea.  (Yellow  or  Gray  Birch.)  Bark  of  the  trunk 
yellowish-gray,  somewhat  silvery,  scaling  off  in  thin  layers. 
Leaves  hardly  at  all  heart-shaped.  Fruiting  catkins  thicker 
and  shorter  than  in  No.  1. — Moist  woods. 

3.  B.  papyra'cea.  (Paper  or  Canoe  Birch.)  Bark  of  the 
trunk  white,  easily  separating  in  sheets.  Leaves  ovate,  taper- 
pointed,  heart-shaped,  long-petioled.  Fruiting  catkins  cylindri- 
cal, usually  hanging  on  slender  peduncles. — Woods. 

a.  AL.NUS.     Aldeb. 

A.  inca'na.  (Speckled  or  Hoary  Alder.  )  A  shrub  or  small 
tree,  growing  in  thickets  in  low  grounds  along  streams.  Leaves 
oval  or  ovate,  rounded  at  the  base,  serrate,  whitish  beneath. 
Flowers  preceding  the  leaves  in  early  spring. 

Order  LXXXIII.  SALICA'CEiE.  (Willow  F.) 
Trees  or  shrubs  with  dioecious  flowers,  both  sorts  in  cat- 
kins, one  under  each  scale  of  the  catkin.  No  calyx.  Fruit 
1-celled,  many -seeded,  the  seeds  furnished  with  tufts  of  down. 
fSee  Part  L,  section  56,  for  description  of  t.ypical  flowers.) 
This  Order  comprises  the  Willows  and  Poplars. 

S}  no^six  of  tisc  €i<euera. 
1.  Saliv.  Trees  with  mostly  long  and  pointed  leaves,  and  slender  branches. 
Bracts  or  scales  of  thi-  ca!  !<ins  not  toothed.  Stamens  mostly  2  under  each 
bract,  but  i:!  one  or  t>-vo  species  as  many  as  5  or  6.  Stigmus  short.  Cat- 
kins appeariiij;  beforo  or  with  th^j  leaves. 
U.  li'op'ii^nw.  Trees  with  broad  and  more  or  less  heart-shaped  leaves.  Bracts 
of  the  catkins  toothed  <  r  cut  at  the  apex.  Stamens  S-30,  or  even  more, 
under  each  scale.  Stigmas  lonjr.  Catkins  long  and  drooping,  preceding 
the  leaves. 
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1.  SALilX.    Willow. 

»  CatJdns  lateral  and  sessile,  appearing  before  the  leaves.  Scales 
dark  red  or  brown,  persistent.  No  leaf-like  bracts  at  the  base 
oj  the  catkins.     Stamens  2. 

+■  Leaves  veiny,    hairy  or  woolly,   and  with  somewhat  revolute 
margins. 

1.  S.  can'dida.  (Hoary  Willow.)  A  shrub,  not  more  than 
3  or  4  feet  high,  growing  in  bogs  and  wet  places;  tlie  twigs  and 
leaves  clothed  with  a  web- like  wool,  giving  the  whole  plant  a 
whitish  aspect.  Leaves  lanceolate,  narrow.  Stipules  small,  lan- 
ceolate, toothed.     Catkins  cylindrical. 

2.  S.  hu'milig,  (Prairie  Willow.)  A  shrub,  3-S  feet  high, 
growing  usually  in  dry  or  barren  places.  Leaves  lanceolate,  not 
so  taper-pointed  as  in  No.  1,  slightly  downy  above,  thickly  so 
beneath.  Stipules  semi-ovate  or  moon-shaped  with  a  few  teeth, 
shorter  than  the  petioles      Catkins  ovoid. 

-t-  +■  Leaves  smooth  and  sldninrj  above,  not  xvoolhj  beneath.     Cat- 
kins large,  clothed  with  long  glossy  hairs. 

3.  S.  dis'color.  (Glaucous  Willow.)  A  shrub  or  small  tree, 
8-15  feet  high,  growing  in  low  grounds  and  along  streams.  Leaves 
lanceolate  or  ovate-lanceolate,  irregularly  toothed  m  the  middle  of 
Uie  margin,  entire  at  each  end,  white-glaucous  beneath.  Stipules 
moon-shaped,  toothed. 

The  3  species  just  described  frequently  have  compact  heads  of 
leaves,  resembling  cones,  at  the  ends  of  the  branches.  This  is 
probably  a  diseased  condition  due  to  puncturing  by  insects. 

*  *  Catkins  lateral,  preceding  (or  sometimes  accompanying )  the 
leaves.  Scales  dark  red  or  brown,  persistent,  4  or  5  leaf-lile 
bracts  at  the  base  of  the  catkin. 

4.  S.  corda'ta.  (Heart-leaved  Willow.)  A  shrub  or  small 
tree,  growing  in  wet  grounds.  Leaves  lanceolate,  not  always 
heart-shaped,  sharply  serrate,  smooth.  Catkins  cylindrical, 
leafy -hi-acted  at  the  base. 
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*  *  *  Catkins  lateral^  apjyearing  ahng  iJoith  the  leaves,  leafy-hracted 

at  the  base.     Stamens  2.     Scales  persistent. 

5.  S  liv'ida,  var.  occidentals.  (Livid  Willow.)  A  good- 
sized  shrwb,  chiePy  in  moist  situations.  Leaves  oblong  or  obo- 
vate-Ianceolate,  barely  toothed,  downy  above,  very  veiny,  hairy 
and  glaucous  beneath.  Stipules  semi-lunar,  toothed.  Ovary  at 
length  raised  on  a  very  slender  stalk. 

♦  *  ♦  ♦  Catkins  lonQ  and  loose,  peduncled,  not  lateral  but  borne  on 

the  ends  of  the  new  shoots.     Scales  greenish-yellow,  deciduous. 
Filaments  hairy  below. 

-f-  Stamens  3-6  or  more. 

6.  S.  lu'cida.  (Siiixing  Willow.)  A  shrub  or  small  bushy 
tree,  growing  along  streams.  LeaiH'.s  ovate-oblong  or  narrower, 
with  a  long  tapermg  point,  shining  on  both  sides,  serrate.  Sta- 
mens mostly  5. 

7.  S.  nigra.  (Black  Willow.)  A  larger  tree  than  No.  6, 
with  a  roughish  black  bark,  growing  along  streams.  Leaves 
narrowly  lanceolate,  tapering  at  each  end,  serrate,  smooth,  green 
on  both  sides.     Stamens  3-6. 

-f-  Hh  Stamens  2. 

8.  S.  longifo'lia.  (Long-leaved  Willow.)  A  shrub  or  small 
tree,  varying  greatly  in  size,  growing  along  streams  in  sandy  or 
gravelly  places.  Leaves  linear-lanceolate,  A^ery  long,  tapering  to- 
wards both  ends,  nearly  sessile,  serrate  with  a  few  spreading  teeth, 
grayish-hairy  when  young. 

3.  POP'ULUS.     PorLAR. 

1.  P.  tremuloi'des.  (American  Aspen.)  A  tree  with  green- 
ish-white bark,  and  roundish  heart-shaped  leaves  continually  in  a 
state  of  agitation,  due  to  the  lateral  compression  of  the  petiole, 
and  the  consequent  susceptibility  of  the  leaf  to  the  least  motion 
of  the  air.     Teeth  of  the  leaves  small. 

2.  P.  grandidenta'ta  (Large-toothed  Aspen)  has  roundish 
ovate  leaves  icith  large  irregular  sinuate  teeth. 

3.  P  balsamif'era.  (Balsam  Poplar.)  A  tall  tree,  growing 
in  swamps  and  along  streams;  the  large  buds  varnished  icitli  resin- 
ous matter.  Leaves  ovate,  tapering,  finely  serrate,  whitish  beneath. 
StJimcn.s  very  numerous. 
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Subclass  II.     GY^FNOSPERMS. 

Ovules  and  seeds  naked  (not  enclosed  in  a  peri- 
carp), and  fertilized  by  the  direct  application  of  the 
pollen.     Represented  in  Canada  by  a  single  Order. 

Order  LXXXIV.     CONIFER JE.     (Pine  Family-.) 

Trees  or  shrubs  with  resinous  juice  and.mostly  moi.'eciouii 
flowers,  those  in  catkins  except  in  the  last  genus  (Taxu^),  in 
which  the  fertile  flower  is  solitary  and  the  fruit  berry-like. 
Leaves  awl-shaped  or  needle-shaped. — The  Order  conipribes 
three  well-marked  Suborders. 

Suborder  I.      ABIETIN'EJE.      (Pine  Family  Proper.) 

Fruit  a  true  cone,  the  imbricated  scales  in  the  axils  of  bnuls. 

Ovules  2  on  the  inside  of  each  scale  at  the  base,  in  fruit  Ci  ui- 

ing  off  with  a  wing  attached  to  each.    (Part  I. ,  Fi;.;s.  155, 150, ) 

♦  Cones  not  ripening  till  the  second  year. 

1.  Pinus.    Leaves  needle-shaped,  ;?-5  in  a  cluster,  everpreen,  in  the  axi'  of  a 

thin  scale.  Sterile  catkins  in  spikes  at  the  bases  of  the  new  shoots  cci- 
sisting  of  many  almost  sessile  anthers  spirally  inserted  on  the  axis.  Cot.? 
more  or  less  woody,  the  scales  widely  spreading  when  ripe.  Cotyledoiis 
of  the  embryo  severaL 

*  *  Cones  ripening  the  first  yeat, 

2.  A'l»ics.    Leaves  linear  or  needle-shaped,  scattered  uniformhj  nhmq  th-'  nrv 

shoots,  evergreen.  Sterile  catkins  in  the  axils  of  last  year's  leaves.  Conrd 
with  thin  scale ;. 

3.  littvix.    Leaves  needle-shaped,  clustered  or  fascicled  on  lafcrnl  sp'.rrs  of 

last  year's  wood,  maiii/  in  each  bundle,  falling  off  in  the  autumn;  tliote 
on  the  new  shoots  scattered,  but  deciduous  like  the.  rest. 

Suborder  IL     CUPRESSIN'EiE.     (Cypress  F.) 

Fertile  flowers  of  only  a  few  scales,  these  noi  in  the  o.xil'i  oj 
bracts,  forming  in  fruit  either  a  very  sma'i  loose  nnd  dry  cone, 
or  a  sort  of  false  berry  owing  to  the  thicl:cning  of  the  scales. 
*  Flowers  »n-»ia.ri '.>?"?.     Fruit  a  small  loose  conp. 

i    'i'iiinn.     Loaves  sonic  airl-^h  (pcd,  oUie-rs  scale-like,  closely  imbricated  on 
V.wjlat  branches.     Catkins  ovoid,  tciniiiiul. 
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*  *  Floivers  mostly  dicmious.    F'i*uit  berry-like,  black  with  a  bloom. 
b.  Juuip't'i'us.    Leaves  awl-shaped  or  scale-like,  sonietin7es  of  both  shapes, 
evergreen,  pricklj'-pomted,  jflaucous-white  on  the  upper  surface,  and  (in 
our  common  species)  in  whorls  of  3. 

Suborder  III.     TAXIN'E^.     (Yew  Family.) 
Fertile  flower  solitary,  consisting  of  a  naked  ovule    sur- 
rounded by  a  disk  which  becomes  pulpy  and  berry-like  in 
fruit,  inclosing  the  nut-like  seed.     Berry  red. 

6.  TaxHs.  Flowers  chiefly  dia;cious.  Leaves  evergreen,  mucronate,  rigid, 
scattered. — A  low  straggling  bush,  usually  in  the  shade  of  other  ever- 
greens. 

1.  PIMJS.    Pine. 

1.  P.  resino'sa.  (Red  Pine.)  Leaves  in  tioos,s\endeY.  Be  rk 
rather  smooth,  rtddish.^Qomxnoxv  northward. 

2.  P.  strobus.  (White Pine.)  Z^eawsw/ws,  slender.  r)a;k 
smooth  except  on  okl  trees,  not  reddish. — Common. 

a.  A'BiEsi.    Spbuce.    Fik. 

1.  A.  nigra.  (Black  Spruce.)  Leaves  needle-shaped  and  4- 
sided,  pointing  in  all  directio7is.  Cones  hanging,  2jer6istent,  scales 
with  thin  edges. — Swamps  and  cold  woods. 

2.  A.  alba.  (White  Spruce.)  Leaves  as  in  No.  1.  Cones 
hanging,  deciduous,  the  scales  with  thickish  edges.  — Swamps  and 
cjld  woods. 

3.  A.  Canadensis.  (Hemlock  Spruce.)  Leaves  flat,  \\g\\tev 
beneath,  pointing  onhi  in  two  j.irectious.  i.e.,  right  and  left  on  eacli 
side  of  the  branch,  obtuse.  Cone::  hanging,  persistent. — Hilly  or 
rocky  woods. 

4.  A,  balsa'mea.  (Balsam  Fir.)  Leaves  flat,  the  lower  sur- 
face whitish  and  the  midrib  prominent,  crowded,  pointing  mostly 
right  and  left  on  the  branches.  Cones  erect  on  the  upper  sides  of 
the  branches,  violet-coloured,  the  scales  slender-pointed. — Damp 
woods  and  swamps. 

3.  L.AR1X.     Larch. 
L.  America'na.     (Ameetcan  Larch.     Tamarack.)    A  slen- 
der an<l  very  graceful  tree  with  soft  leaves  in  fascicles,  falling  off 
in  autumn. — Swamps. 
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4.  THUJA.     Aebok  Vit^. 

T.  OCCidenta'lis.       (American  Arbor  Vit.e.)      The  well- 

known  cedar  of  cedar-swamps. — Common. 

5.  JUNIP'ERUS.     JuNIPEB. 

J.  COmmu'Ris.  (Common  Juniper.)  A  spreading  shinib  with 
ascending  stems,  growing  on  dry  hill-sides.  Leaves  in  whorls  of 
3,  whitish  above,  prickly-pomted. 

6.  TAXUS.    Yew. 

T.  bacca'ta,  var.  Canadensis.  (American  Yew.  Ground 
Hkmlock. )  A  low  st>"aggling  shrub.  Leavea  green  on  both 
sideiS.     Bervy  globular,  red. 
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Class  IT.   ENDOGENS  or  MONOCOTYLEDONS 
For  characters  of  the  Class  see  Part  I.,  chap.  xi. 
Division  I.      SPADICEOUS  ENDOGENS. 

Flowers  aggregated  on  a  spadix  (Part  I.,  sec.  69),  with 
or  without  a  sjpatlie  or  sheathing  bract. 

Order  LXXXV.  AEA'CE^.  (Arum  Family.) 
Herbs  with  pungent  juice  and  simple  or  compound  leaves, 
these  sometimes  net-vcincd  and  hence  suggesting  that  the  plants 
may  be  Exogens.  ISpadix  usually  accompanied  by  a  spathe. 
Flowers  either  without  a  perianth  of  any  kind,  or  with  't-6 
sepals.     Fruit  usually  a  berry. 

Syuop$(i8  of  the  CJrnrra. 

*  Leaves  not  linear.    Flowers  tvithout  perianth  of  any  sort.    Spadix  accom- 

panied by  a  sjyathe. 

1.  Arisa'ma.    Flowers  mostly  dioecious,  collected  on  the  lower  part  of  the 

spanix  only.  Spathe  (in  our  common  species)  arched  over  the  spadix. 
Scape  from  a  solid  bulb.  Leaves  compound,  net-veined,  sheathing-  the 
stape  below  with  their  petioles.    Berries  bright  red. 

2.  Ci'-lln.    Flowers  (at  least  the  lower  ones')  perfect,  covering  the  whola 

spadix.  Spathe  open  and  spreadinpr,  with  a  white  upper  surface,  tipped 
with  an  abrupt  poitt.  Scare  from  a  creeping-  rootstock.  Leaves  not 
net-veined,  simple,  heart-shaped. 

*  *  Leaves  not  linear.    Flovers  with  a  perianth  of  k  sepals.    Spadix  sicr- 

rounded  by  a  spathe. 

3.  Syinpfofnr'piis.    Leaves  all  radical,  very  large  and  veiny,  appearing 

after  t'  e  spathes,  which  are  close  to  ihe  ground  and  are  produced  very 
early  in  spring.  Flowers  perfect,  their  ovaries  immersed  in  the  spadix, 
the  latter  glcbular  and  surrounded  by  the  shell  shaped  spathe.  Sepals 
hooded.  Stamens  4.  Fruit  consisting  of  the  soft  enlarged  gpadix  in 
which  the  seeds  are  sunk. 

*  *  *  Leaves  linear,  sicord-shaped.    Sj)adix  on  the  side  of  the  scape.    Flowers 

with  a  perianth  qf  6  sepa's.    Ifo  spa/he. 

4.  Ac'orns.     Scape  2-edgod,  resembling  the  leaves,  the  cylindrical  spadix 

borne  on  one  edge.     Sepals  hollowed.     Stamens  6. 
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1.  ARIS^'MA.    Indian  Tuknip. 
A.  triphyl'lum.    (Indian  Turnip.)    For  full  description  and 
engraving  of  this  plant  see  Part  I.,  sections  66-68. 

3.  CAIAjX.    Water  Arum. 
C.  palustris.    (Marsh  Calla.)     This  plant  is  fully  described 
and  illustrated  in  Part  I. ,  section  70. 

3.  SYMPL.OCAR'PUS.     SlCUNK  CaebaGB. 
S.  foe'tidus.      Leaves  1-2  feet  long,   ovate  or  heart-shaped, 
short-petioled.    Spathe  purplish  and  yellowish,  incurved.    Plant 
with  a  skuuk-like  odour. — Bogs   and  wet  places;  not  cominou 
northward. 

4:.  AC'ORUS.    Sweet  Flag.     Calamus. 

A.  caramus.     Scape  much  prolonged  beyond  the  spadix. — 
Swamps  and  wet  places. 

Order  LXXXVI.  LEMWA'CE^.  (Duckweed  Family.  ) 
Very  small  plants  floating  about  freely  on  the  surface  of 
ponds  and  ditches,  consisting  merely  of  a  little  frond  witli  a 
single  root  or  a  tuft  of  roots  from  the  lower  surface,  and  ppo- 
dacing  minute  monoecious  flowers  from  a  cleft  in  the  edge  of 
the  frond.  The  flowers  are  rarely  to  be  seen.  The  common- 
est representative  with  us  is 

liemna  polyrrlii'zn,  consisting  of  little  roundish  green  fronds  (purplish 
beneath)  about  J  of  an  inch  across,  and  with  a  cluster  of  little  roots 
from  the  under  surface. 

Order  LXXXVII.  TYPHA'CEJE.  (Cat-tail  Family.) 
Aquatic  or  marsh  herbs  with  linear  sword-shaped  leaves, 
erect  or  floating,  and  monoecious^  flowers,  either  in  separate 
heads  or  on  different  parts  of  the  same  spike  or  spadix,  but 
without  a  spathe  and  destitute  of  true  floral  envelopes. 
Fruit  an  achene,  1-seeded. 

1.  Ty'pha.    Flowers  in  a  very  dense  and  long  cylindrical  t.rminal  spike,  the 

upper  ones  staminate,  the  lower  pistillate,  the  ovaries  long-stalked  and 
surrounded  by  copious  bristles  foraiing  the  down  of  the  fruit.  Leaves 
sword-shaped,  erect,  sheathing  the  stem  below. 

2.  Sparga'nluni.    Flowers  in  separate  globular  heads  along  the  upper  part 

of  the  stem,  the  higher  ones  staminate,  the  lower  ]iistillat4      ->ch  ovary 
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eepfilc  and  surrounded  by  a  few  scales  rot  unlike  a  calyx.  Both  kinds 
of  heado  let.i\ -l^ractcd.  Leaves  flat  cr  triangular,  feheathinjj  the  stem 
with  their  bases. 

1.  TY'PHA.    Cat-tail  Flag. 
T.  latifolia.  (Coisn] on  Cat-tail.)  Stem  5-8  feet  high.  LeaA-es 
fiat,     No  space  between  the  staminatc  and  pistillate  parts  of  the 
spike.— Marshy  places. 

3.   SPARGA'XIUM.     BuR-REED. 

1.  S.  eurycar'pum.  Stem  erect,  stout,  2-4  feet  high.  Leaves 
mostly  flat  on  the  upper  side,  keeknl  and  hollow-sided  on  the 
lower.  Heads  several,  panicled-spiked,  tlie  fertile  an  inch  across 
in  fruit.  Nutlets  or  achenes  with  a  broad  abruptly-pointed  top. 
— Borders  of  slow  waters  and  ponds. 

2.  S.  simplex,  var.  angustifo'lium.  Stem  slender,  erect,  1-2 
feet  high  ;  the  leaves  ^^sualll/  Jioalbnj,  long  and  narrowly  linear. 
Heads  several,  usually  in  a  simple  row,  the  fertile  about  half  an 
inch  across.     Nutlets  pointed  at  both  ends. — In  slow  streams. 
Order  LXXXVIII.  NAIADA'CE^.  (Pondweed  Family. ) 

Immersed  aquatic  herbs,  with  jointed  stems  and  sheathing 
stipules.  Leaves  immersed  or  fioatinoj.  Flowers  (in  our 
comuion  genus)  perfect,  in  spikes  or  clusters,  with  4  sepals, 
4  stamens,  and  4  ovaries  ;  the  spikes  generally  raised  on  ped- 
uncles to  the  top  of  the  water.  Plants  of  no  very  great  in- 
terest. The  most  obvious  characters  of  a  few  species  are 
given  liere. 

POTAMOGE'TOIV.     PoNDWEED. 

1.  P.  natans.  Submersed  leaves  grass-like  or  capillary.  Spikes 
cylindrical,  all  out  of  the  water.  Stem  hardly  branched.  Float- 
iag  leaves  long-petioled,  elliptical,  with  a  somewhat  heart-shaped 
base,  with  a  blunt  apex,  ftiany-nerved. 

2.  P.  amplifo'lius.  Submersed  leaves  large,  lanceolate  or  oval, 
acute  at  each  end,  recurved,  wavy.  Floating  leaves  large,  ob- 
long or  lance-ovate,  or  slightly  cordate,  long-petioled,  many- 
nerved. 

3.  P.  lucens,  var.  minor.  Leaves  all  submersed,  more  or  less 
petioled,  oval  or  lanceolate,  miicronate,  shinimj.  Stem  branding. 
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4.  P.  perfolia'tus.  Leaves  all  submersed,  varying  in  width 
from  orbicular  to  lanceolate,  clasping  by  a  heart-shaped  base. 
Stem  branching. 

5.  P.  pectina'tus.  Leaves  all  submersed,  bristle-shaped. 
Stem  repeatedly  forking,  filiform.  Spikes  interrupted,  on  loi.n 
slender  peduncles. 

Division  II.     PETALOIDEOUS  ENDOGENS. 

Flowers  with  a  perianth  coloured  like  a  corolla. 

Order  LXXXIX.  ALISMA'CEJE.  (Water  Plantain  F.) 
Marsh  herbs  with  flowers  having  3  distinct  sepals  and  3 
distinct  petals,  pistils  either  apocarpous  or  separating  at 
maturity  into  distinct  carpels,  and  hypogynous  stamens  G- 
many.  Flowers  on  scapes  or  scape-like  stems.  Leaves 
sheathing  at  the  base,  either  rush-like  or,  when  broad, 
mostly  heart-shaped  or  arrow-shaped. 

Synopsis  of  the  Cieucrn. 

*  Calyx  and  corolla  both  greenish.    Carpels  united  to  the  top,  but  separatinj 
at  maturity.    Leaves  rush-like,  fleshy. 

1.  Triglo'chin.    Flowers  small,  in  a  spike  or  clofe  raceme,  without  bracts. 

Carpels  when  ripe  splitting  away  from  a  central  persistent  axis. 

»*  Calyx  green,  persistent.    Corolla  loJiite.    Pistil  apocarpous.    Leaves  with 
distinct  blades  and  petioles. 

2.  Alis'nia.    Flowers  perfect.    Stamens  usually  6.    Carpels  numerous,  in  a 

ring.    Leaves  all  radical.    Scape  with  ichorkd  panicled  branches. 

3.  Sagitta'ria.    Flowers  monoecious,  sometimes  dioecious.  Stamens  numer- 

ous. Carpels  numerous,  in  more  or  less  globular  heads.  Leaves  arrow- 
shaped,  but  varying:  greatly.  Flowers  mostly  in  whorb  of  3  on  (ne 
scapes,  the  sterile  ones  uppermost. 

1.  TUIGLO'CHliV.    Arrow-grass.     ~ 

1.  T.  palus'tre.  A  slender  rush-like  plant,  6-18  inches  high, 
found  growing  in  bogs  northward.  Carpels  3,  awl-pointed  at  the 
base,  splitting  away  from  below  upwards.  Spike  or  raceme 
slender,  3  or  4  inches  long. 

2.  T.  maritimum  is  also  found  occasionally.  The  whole  plant 
is  stouter  than  No.  1,  and  the  carpels  are  usually  6  in  number. 
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3.  ALIS'MA.  ^Yater  Plantain. 
A.  Planta'gO.  Leaves  long-petioled,  mostly  oblong -heart- 
shaped,  but  otten  narrower,  3-9-nerved  or  rihbed,  and  with  cross 
veinlets  between  the  ribs.  Flowers  small,  white,  in  a  large  and 
loose  compound  panicle. — Low  and  marshy  places,  often  growing 
in  the  water. 

3.  SAGITTA'RIA.     Arrow-head. 
S.  varia'bilis.     Very  variable  in  size  and  in  the  shape  of  the 
leaves.     Scape  angled. — Common  everywhere  in  shallow  water. 

Order  XC.  HYDRO CII ARID A'CE^.  (Frog's-bit  F.) 
Aquatic  herbs,  with  dicecious  or  polygamo-dioecious  flowers 
on  scape-like  peduncles  from  a  kind  of  spatlie  of  one  or  two 
leaves,  the  perianth  in  the  fertile  flowers  of  6  pieces  united 
below  into  a  tube  which  is  adherent  to  the  ovary.  IStigmas  3, 
Fruit  ripening  under  water. 

^ynop«iiM  of  llic  Orncrn. 
1.  Anncli'nris.    Growing  under  water,  the  pistillate  flowers  alone  coming'  to 
the  surface.    Stem  leify  and  branching-.     Perianth  of  tlie  fertile  flowers 
w'th  a  Globed  spreadinu:  limb,  the  tube  prolonged  to  an  extraordinary 
length,  thread-like.  Leaves  crowded,  pellucid,  1-nerved,  &es.sile,  whorlcd 
in  threes  or  fours.    Stamens  3-9. 
•2.  Vallisnt'i'ia.    Nothing  but  the  pistillate  flowers  above  the  surface,  these 
on  scapes  of  great  length,  and  after  lertilization  drawn  below  the  surface 
by  the  spiral  coiling  of  the  scapes     Tube  of  the  perianth  not  prolonged. 
Leaves  linear,  thin,  long  and  ribbon-like, 
(In  both  genera  the  staniinate  flowers  break  off  spontaneously  and  float  on 
the  surface  around  the  pistillate  ones,  shedding  their  pollen  upon  them.) 
1.  ANACH'AKIS.     W.\TKR-\VEED. 
A.  Canadensis.— Common  In  slow  waters. 

3.   VALLilSXE'RIA.     TaPE-GRASS.     EelgrASS. 
V.  spiralis.     Leaves  1-2  feet  long.— Common  in  slow  waters. 
Order  XCI     ORCHIDA'CE^.     (Orcihs  Family.) 
Herbs,   well  marked  by  the  peculiar  arrangement  of  the 
stamens,  these  being  gynandrous,  that  is,  borne  on  or  adher- 
ent +o  the  stigma  or  style.     There  is  also  usually  but  a  single; 
stamen,  of  two  r^tlier  widely  separated  anthers,  but  in  llu; 
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last  genus  of  the  following  list  there  are  2  distinct  stamens, 
with  the  rudiment  of  a  tliird  at  tlie  back  of  the  stigma.  As 
explained  in  Part  L,  Sections  71-73,  the  Orchids  as  a  rule 
require  the  aid  of  insects  to  convey  the  poUuiia,  or  pollen- 
masses,  to  the  stigma,  but  occasionally  it  happens  that  when 
the  anther-cells  burst  open  the  pollinia  fall  forward  and  dangle 
in  front  of  the  viscid  stigma  beneath,  being  sooner  or  later 
driven  against  it  either  by  the  wind  or  by  the  head  of  some 
insect  in  pursuit  of  honey.  In  all  cases  where  the  student 
meets  with  an  Orchid  in  tlower,  he  should,  by  experiment, 
endeavour  to  make  himself  acquainted  with  the  method  of 
its  fertilization. 

The  Orchis  Family  is  a  very  large  one,  there  being  prob- 
ably as  many  as  3,000  diflerent  species,  but  the  greater  num- 
ber are  natives  of  tropical  regions.  Many  of  them  are  epi- 
jjhytes,  or  air -plantB,  deriving  their  support  chiefly  from  the 
moisture  of  the  air,  through  their  long  aerial  roots  which 
never  reach  the  ground.  The  perianth  in  many  species,  and 
particularly  the  laheUnm,  or  lip,  assumes  the  most  fantastic 
shapes,  making  the  platits  great  favourites  for  hot-house  culti- 
vation. In  Canada,  the  representatives  of  this  great  Order, 
though  not  very  numerous,  are  among  the  most  interesting 
and  beautiful  of  our  wild  flowers.  They  are.  as  a  rule,  bog- 
plants,  and  will  be  found  in  flower  in  early  summer. 

Sjuo|».*i.'«  of  the  Ociiera. 

*  Anther  only  one,  but  of  S  cells,  these  separafed  in  thejirst  gemis. 
■*■-  Lip  with  a  spur  vnderneath.     Anther  on  the  face  of  the  stigma. 

1.  Orchis.    The  3  sepals  and  2  of  the  petals  erect  and  arching  over  the  centre 

of  the  flower  ;  the  lip  turned  down.  The  2  glands  or  viscid  disks  at  the 
base  of  the  pollen-masses  enclosed  in  a  little  pouch  just  over  the  concave 
stigma.     Leaves  2,  large.     Flowers  few,  in  a  spike. 

2.  Habrna'ria.    The  lateral  sepals  usually  spreading.     The  glands  or  viscid 

disks  of  the  pollen-masses  not  enclosed  in  a  covering.     Flowers  in  spikes. 

•*-  -1-  Lip  without  a  S2)nr.  Anther  on  the  back  of  the  column.  Floicers  aniall, 
u-hitc,  in  a  slender  spike. 

8.  Spiran'tlicw.  Spike  (of  white  or  whitish  flowers)  more  or  less  spirally 
twisted.  Sepals  and  petals  narrow  and  generally  connivent.  Lip  ob- 
long, the  lower  part  embracing  the  column,  and  tcith  a  protuberance  on, 
ef^ch  side  (it  the  base. 
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4.  Oooflyr'ra.    Flowers  very  iimcli  as  in  Spiranthes,  bnt  the  Up  mc-shaped, 

and  ivithovt  protuberances  at  the  base.    Leaves  white-veiny,  in  a  tuft  at 
the  base  of  the  scape. 
•*-■*-■*-  Lip  ivithout  a  spur.   Anther  on  the  apex  of  the  style,  hinged  like  a  lid. 
Pollen-masses  /a,  soft,  separate,  ivithout  an  attached  stalk  or  gland. 

5.  ('alopo'gon.     Ovary  n:t  twisted,  the  lip  consequently  tiirned  towards  the 

stem.  Flowers  large,  pink-puri)le,  2-6  at  the  sum  nit  rf  the  scape;  the 
lip  spreading  at  the  outer  end  an  1  beautifulij''  bo.iidcd.  above  with  col- 
oured hairs.  Leaf  grass-like,  only  one. 
0.  CJalfp'so.  Flower  solitary,  large,  showy,  variegated  with  purple,  pink, 
and  yellow.  Lip  large,  inflate  1,  sac-shaped,  2  pointed  under  tlie  apex. 
Scape  short,  from  a  solid  bulb,  with  a  single  ovate  or  slightly  heait- 
shaped  leaf  below. 

7.  C^oralloiiii'za.    Brownish  or  yellowish  plants,  with  the  small  dull  flowers 

in  spikes  on   scapes  which  are  leafless  or  have  mere  sheaths  instead  of 

leaves.     Rootstocks  bratiohinir  and  coral  like.      Perianth    fjibbous   or 

sUyhtly  sjiurrcd  below.    Lip  with  2  ridgos  on  the  inner  part  of  the  face. 

*  *  Anthers  S,  one  on  each  side  of  the  stinma,  and  a  trian'ndar  body ,  trhich  is 

the  rudiment  of  a  third,  at  the  back  of  the  stijvia.    Pollen  loose  and 

powdery  or  pulpy. 

8.  I'ypripc'diiim.    Lip  a  larrie  inflated  sac,  into  the  mouth  of  which  the 

style  is  declined.     Sepals  and  the  other  petals  much  alike,  the  fornjer 
apparentlj'  only  2,  ;  wo  of  them  being  generally  united  into  one  under 
the  lip.    Leaves  large,  many  nerved.    Flowers  solitary  or  few. 
1.  ORCHIS.    Orchis. 

0.  specta'bilis.  (Showy  OrvCHis.)  Scape  4-angIed,  4-7  inches 
high,  bearing  a  few  flowers  in  a  spike.  The  arching  upper  lip 
pink-purple,  the  labellinn  white  ;  each  flower  in  the  axil  of  a  leaf- 
like  bract. — Rich  woods. 

3.   HABE^fA'RIA.     Eetn-Okchis. 

1.  H.  tridenta'ta.  Spihe  few-floicered,  the  flowers  very  small, 
greenish- white.  Lip  wedge-sfiaped,  truncate  and  3-toothed  at  tlie 
apex.  Spur  slender,  lonr/er  than  the  orart/,  curved  upwards. 
Stem  less  than  a  foot  high,  slender,  with  one  oblanceolate  le^f 
below  and  2  or  3  muo'.i  smaller  ones  above. — Wet  woods. 

2.  H.  vir'idis,  var.  bracteata.  Spike  many-flowered,  close. 
Flowers  snTall,  (jreenish.  Lip  oblong-linear,  2-3  lobed  at  the  tip, 
much  longer  than  the  very  short  and  sac-like  spur.  Stem  G-12 
inches  high,  leafy,  the  lower  leaves  obovate,  tlie  upper  oblong  or 
lanceolate,   gradually  reduced  lo  bracts  much  longer  thui^  vUe 
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3.  H.  hyperbo'rea.  Spike  many-flowered,  lonrj  and  dense. 
Flowers  small,  greenish.  Lip  lanceolate,  entire,  about  the  same, 
length  as  tJie  slender  inctirved  spur.  Stem  G-24  inches  high,  very 
Uaj'y,  ike  leaves  lanceolate  and  erect,  and  the  bracts  longer  than 
the  flowers.  — Bogs  and  wet  woods. 

4.  H.  dilata'ta.  I^ot  unlike  No.  3,  but  more  slender  and  with 
linear  leaves  and  wliile  flowers. 

5.  H.  rotundifolia.  Spike  few-flowered,  loose.  Flowers 
rose-purple,  tlie  lip  usually  white,  spotted  with  piirple,  3-lobrd,  the 
middle  lobe  larger  and  notched,  longer  than  the  slender  spur. 
Stem  5-9  inches  high,  nahed  and  scape-like  above,  hearing  a  single 
roundish  fea/at  the  base. — Bogs  and  wet  -woods. 

6.  H.  Hook'eri.  Spike  many-flowered,  strict.  Mowers  yel- 
lowish-green, the  lip  lanceolate,  pointed,  incurved  ;  petals  lance- 
awl-shaped.  Spur  slender,  acute,  nearly  an  inch  long.  Stem 
8cape-like  above,  2-leaved  at  the  base,  the  leaves  orbicular. — Woods. 

7.  H.  orbicula'ta.  Spike  many-flowered,  loose  and  spreading. 
Flowers  greenish-white.  Lip  narrowly  linear,  obtuse.  Spur 
curved,  more  than  an  inch  long,  thickened  towards  the  apex.  Scape 
2-leaved  at  the  base,  the  leaves  very  large,  orbicular,  and  lying 
fiat  on  the  ground,  shining  above,  silvery  beneath. — Eich  woods, 

8.  H.  blephariglot'tis.  (White  Fringed  Orchis.)  Spike 
many-flowered,  open.  Floivei's  uMte,  very  handsome  ;  iJie  lip 
fringed,  hut  not  lohed,  at  the  apex.  Sj  ur  thread-shaped,  three 
times  as  long  as  Hie  lip.  Stem  a  foot  high,  leafy ;  the  leaves  oblong 
or  lanceolate,  the  bracts  shorter  than  the  ovaries. — Peat-bogs,  &c. 

9.  H.  leucopllED'a.  (Greenish  Fringed  Orchis.)  Spike  as 
in  the  last,  but  the  flowers  greenish  or  yelloidsh-white.  Lip  3- 
pirted  above  the  stalk-like  base,  the  divisions  fringed.  Spur  gy-adtf- 
cJlff  thickened  dowuioard,  longer  than  the  ovary.  Stem  leafy,  2- 
4  feet  high.  Leaves  oblong-lanceolate  ;  bracts  a  little  shorter 
than  tlie  flowers. — Wet  meadows. 

1 0.  H.  psyco'des.  (Purple  Fringed  Orchis.  )  Spike  cylin- 
drical, many-flowered,  the  foioers  pink-purple,  fragrant.  Lip  fan- 
shaped,  8-parted  above  the  stalk-like  base,  the  divisions f-inged. 
Spur  curved,  somewhat  thickened  downward,  veiy  long. 
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3.  SPiUA!V'TIIRS.     Ladies'  Tressbs. 

1.  S.  Romanzovia'na.  Spike  dense,  oblong  or  cylindrical. 
Flowers  pure  white,  in  3  ranks  in  the  spihe.  Lip  ovate-oblong, 
contracted  below  the  wavy  recurved  apex.  Stem  5-15  inches 
high,  leafy  below,  leafy-bracted  above  ;  the  leaves  oblong-lanceo- 
late or  linear. — Cool  bogs. 

2.  S.  gra'cilis.  Floicers  in  a  single  spirally  twisted  rank  at  the 
summit  of  the  very  slender  scape.  Leaves  with  blades  all  in  a 
cluster  at  the  base,  ovate  or  oblong.  Scape  8-18  inches  high. — 
Sandy  plains  and  pine  barrens. 

4.  GOCDYE'RA.     Rattlesnake-Plantain. 

1.  G.  ropens.  Flowers  in  a  loose  l-sided  spike.  Lip  with  a  re- 
curved tip.  Scape  5-8  inches  high,  Leaves  thickish,  petioled, 
intersected  with  whitish  veins. — Woods,  usually  under  ever- 
greens. 

2.  G.  pubes'cens.  Spike  not  1-sided.  Plant  rather  larger 
than  the  last,  and  the  leaves  more  strongly  white-veined. — Rich 
woods. 

6.  C^VTuOPO'GOlV.    CAi.oroGON. 

C.  pulchel'lus.  Leaf  linear.  Scape  a  foot  high.  Flowers  an 
inch  across. — Bogs. 

6.  CALYP/SO.    Calypso. 

C  "borea'liS.     A  beautiful  little  plant  growing  in  mopsy  bogs. 
The  lip  woolly  inside  ;  the  petals  and  sepals  rci^enibling  each 
other,  lanceolate,  sharp-pointed.     Column  winged. 
7.  CORALLiORHI'ZA.     CoRAL-KoOT. 

1.  C.  inna'ta.  Flowers  small  ;  the  lip  whitish  or  purplish, 
often  crimson-spotted,  3-lobed  above  the  base.    Spur  very  small. 

Stem    slender,    brownish-yellow,    ic'dh    a  few-flowered  spike. 

Swamps. 

2.  C.  multi3o'ra.  Spike  many-flowered.  Stem  purplish,  stout. 
Lip  deeply  3-lobed.     Spur  moio  prominent  than  in  Ko.  1. — Dry 

AVOOlls. 

3.  C.  Macrai'i.  Spike  crowded,  of  numei-ous  large  floAver?, 
a1!  the  parts  of  the  perianth  strilingly  marked  with  3  dark  lines. 
Lip  not  lobed.    Spur  none,  but  the  base  of  the  perianth  gibbous. 
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— This  species  is  probably  not  common.  It  has,  however,  been 
found  at  Barrie,  Ont.,  and  is  reported  also  from  the  south-west- 
ern part  of  the  province. 

8.    CYPRIPE'DIUM.    Lady's  Slipper.     Moccason-flower. 

1.  C.  parviflo'rum.  (Smaller  Yellow  Lady's  Slippee.) 
Stem  leafy  to  the  top,  1-3  flowered.  Lip  yellow,  flattlsJi  above, 
rather  le^s  than  an  inch  long.  Sepals  and  petals  wavy-twisted, 
brownish,  pointed,  longer  ilian  the  lip. — Bogs  and  wet  woods. 

2.  0.  pubcs'cens.  (Larger  Yellow  L.)  Lip  flattened  lat- 
erally, rounded  above,  larger  than  in  No.  1,  but  the  two  species 
are  not  sufnciently  distinct. 

3.  C.  specta'bile.  (Showy  L.)  Lip  very  large,  irlnfe,  pinkish 
in  front.  Sepals  and  petals  rounded,  tvhite,  not  longer  than  the 
lip. — Bogs. 

4.  C.  acaule.  (Stemless  L.)  Scape  naked,  2-leaved  at  the 
base,  1-flowered.  Lip  rose-purple,  split  down  the  whole  length 
in  front,  veiny.  Sepals  and  petals  greenish. — Dry  or  moist 
woods,  under  evergreens. 

Order  XCII.  IRIDA'CE^.  (Iris  Faijily.) 
Herbs  with  equitant  leaves  and  perfect  flowers.  The  G 
petal-like  divisions  of  the  perianth  in  2  (similar  or  dissimilar) 
sets  of  3  each;  the  tube  adherent  to  the  3  celled  ovary. 
Stamens  3,  distinct  or  monadelphous,  opposite  the  3  stigmas, 
and  with  anthers  extrorse,  that  is,  on  the  outside  of  the 
filaments,  facing;  the  divisions  of  the  perianth  and  opening 
on  that  side.     Flowers  from  leafy  bracts. 

Srnopiiii<«  of  the  Ocnera. 

1.  Iris.    The  3  outer  divisions  of  the  perianth  refloxed,  the  3  inner  erect  and 

smaller.  Stamens  distinct,  the  anther  of  each  concealed  under  a  flat 
and  petal-lilce  arching'  stig:ma.  The  styles  below  adherent  to  .he  tube 
of  the  perianth.  Pod  3-an<-led.  Flowcis  blue,  laryc  and  showy.  Lclux-s 
Bword-shaped  orgrass-like. 

2.  SisyriM'cliiuni.     The  6    d  visions   of   the    perianth    alike,   spreadinjr. 

Stamens  monadelphous  Stiymas  thread-like.  Pod  .srlobu'.ar,  S-ani;;  •'. 
Stems  2-edyed.  Leaves  gross-like.  Flov\ers  blue,  clustered,  Iroji;  - 
ieaJy  bracts.    Plant  low  and  slender. 
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1.    IRIS.    Flow£E-de-Luce. 

1-  I.  versic'olor,  (Larger  Blue  Flag.  )  Stem  stout  and 
leafy,  from  a  thickened  rootstock.  Leaves  sword-shaped. 
Flowers  violet-blue,  2  or  3  inches  long.  Inner  petals  umch  smal- 
ler than  the  outer. — Wet  places. 

2,    SISYRIN'CIIIUM.    Blue-eyed  Grass. 

S,  Bernmdia'na.  A  pretty  little  plant,  rather  common  in 
moist  meadows  among  grass.  The  divisions  of  the  delicate  blue 
perianth  obovate,  notched  at  the  end,  and  bristle-pointed  from 
the  notch.     Roots  fibrous. 

Order  XCIII.      DIOSCOREA'CE^.     (Yam  Family.) 

Represented  with  us  by  the  genus 

DIOSCOIIE'A.    Yam. 

D.  villo'sa.  (Wild  Yam-root.  )  A  slender  twiner  with  knot- 
ted rootstocks,  and  net-veined,  heart-shaped,  9-11-ribbed, 
petioled  leaves.  Flowers  dioecious,  small,  in  axillary  racemes. 
Stamens  6.  Pod  with  three  large  wings. — Reported  only  from 
the  warm  and  sheltered  valley  lying  between  Hamilton  and  Dun- 
das,  Ont. 

Order  XCIV.  SMILA'CEJE.     (Smilax  Family.  ) 

Climbing  plants,  more  or  less  shrubby,  with  alternate  rib- 
i>€d  arid  net-veined  petioled  leaves,  and  small  dioecious  flowers 
in  umbels.  Perianth  regular,  of  6  greenish  sepals,  free  from 
the  ovary.  Stamens  as  many  as  the  sepals,  with  1 -celled 
anthers.  Ovary  3-celled,  surmounted  by  3  sessile  spreading 
stigmas.  Fruit  a  small  berry.  Represented  by  the  single 
genus 

SMIIiAX.      GrEENBEIER.       CAT-BErER. 

1.  S.  his'pida.  Stem  below  densely  covered  vnth  lon-g  weak 
prickles.  Leaves  large,  ovate  or  heart-shaped,  pointed,  thin,  5-9 
nerved.  Peduncles  of  the  axillary  umbels  much  longer  than  the 
petioles.     Berry  black. — Moist  thickets. 

2.  S.  herba'cea.  (Carrion -Flower.)  Stem  herbaceous,  mo< 
prickly.  Leaves  ovate-oblong  and  heait-shaped,  7-9-rlbbed,  long- 
petioled,  mucronate.  Flowers  carrion-scented.  Berry  bluish- 
black. — Meadows  and  river-banks. 
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Order  XCV.  LILIA'CEiE.  (Lily  Family.) 
Herbs,  distinguished  as  a  whole  by  their  regular  and  sjni- 
metrical  flowers,  having  a  6-leaved  perianth  (but  4-leaved  in 
one  species  of  Smilacina)  free  from  the  usually  3-celled  ovary, 
and  as  many  stamens  as  divisions  of  the  perianth  (one  before 
each)  with  2-celled  anthers.  Fruit  a  pod  or  berry,  generally 
3-celled.  The  outer  and  inner  divisions  of  the  perianth 
coloured  alike,  except  in  the  genus  Trillium.  (See  part  I.. 
sections  61-65,  for  description  of  typical  plants  of  this  Order. ) 

Nynopsii^  of  the  Ociicra. 

*  Leaves  net-veined,  all  in  one  or  two  vthorls.    The  stem  otherwise  naked, 

risincf  from  a  Jlcshij  rootntock.  , Styles  3. 

1.  Trillinm      I>eaves  3  in  a  whorl  at  the  top  of  the  stem.    Divisions  of 

the  perianth  in  2  sets,  the  outer  green,  the  inner  coloured.  (See  Part  I, 
sections  64  and  65.) 

2.  i?Icdc'«»!n.    Leaves  in  2  whorls,  the  lower  near  the  middle  of  the  stenj, 

and  consist  ng  of  5-9  leaves,  the  upper  of  (generally)  S  small  leaves, 
near  the  summit.  Stem  tall,  covered  with  loose  wool.  Flowers  small, 
in  an  umbel.  Divisions  of  the  perianth  alike,  greenish  yellow,  recurved. 
Anthers  turned  outwards.  Styles  thread-slmped.  Berry  globular  or 
nearly  so,  dark  purple. 

*  ♦  Leaves  strairjht-veined,  linear,  grass-like,  alternate.    Stem  simple,  rUin'j 

(in  our  Sfiecies)  from  a  coated  bulb.    Styles  3. 
S.  Z)ga«le'iius.    Flowers  perfect  or  polygamous,  greenish-white,  in  a  few- 
flowered  panicle  ;  the  divisions  of  the  perianth  each  with  a  conspicuous 
obcordate  spot  or  gland  on  the  inside,  near  the  narrowing  base.    SttMu 
smooth  and  glaucous. 

*  *  *  Leaves  stright-veined,  but  broad  (not  (yrassWce),  alternate.    Stem  from 

a  roof  stock  or  fibrous  roots,  at  all  events  n-t  from  a  buib.  Style  one  at 
the  base,  but  more  or  less  divided  int  >  S  above. 

■*~  Perianth  of  completely  separate  pieces  (p  lyphyllous). 

4.  DTuIa'ria.  Stem  leafy,  jorking  above.  Flowers  yellow,  at  least  an  inoh 
long,  drooping,  lily-like,  usually  solitary  (but  occasionally  in  pairs)  at 
the  end  or  in  the  forks  of  the  stem,  fetyle  deeply  3-i  left.  Pod  triangu- 
li>i-.     Leaves  clasping-perfoliate. 

i).  Cliinlo^nia.  Stemless,  the  n.iked  scape  sheathed  at  the  base  by  2,  3,  or  4 
large  oblong  or  oval  ciliate  leaves.  Flowers  few,  greenish  yellow,  in  an 
umbel  at  the  top  of  the  scape.  Filaments  long  and  slender.  Style 
long,  the  stigmas  hardly  separate.    Berry  blue. 
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0  !^:rrp'sopus.  Stem  leafy  and  f;)rking-.  Flowers  small,  not  quite  in  the 
axilH  of  the  ovate  claspiiijj:  leaves,  on  slender  peduncles  which  are  ab- 
ruptly bent  near  the  iniddle.  Anthers  arrow-shaped,  2-horned  at  ih 
apex. 

-*-  •*-  Perianth  of  one  piece  (rjamophyllons). 

7.  Smllaci'na.    Flowers  small,  white,  in  a  terminal   raceme.      Perianth 

6-p''rted  hat  It-- parted  in  one  species,  spreading.  Style  short  and  thick 
Stigma  obscurely  lobed.    Filaments  slender. 

8.  I*o/5'goiia^u  .?.    Flowers  small,  greenish,  nodding,  mostly  in  pairs  in 

the  axils  of  the  nearly  sessile  leaves.  Perianth  cylindrical,  6-lobcd  at 
the  summit,  the  6  stamens  inserted  on  the  tube  above  the  middle.  Stem 
simple,  from  a  long  and  knotted  rootstock.     Leaves  glaucous  beneath. 

*  *  *  *  Leaves  straight-veined,  not  grass-like.  Stem  from  a  coated  or  scaly 
bulb.  Style  1,  not  divided  above,  but  the  stigma  sometimes  S-lobed. 
Fruit  a  pod,  splitting  open  miHway  between  the  partitions  (loctilicidal). 

9.  ffjii'.um.    Stem  leafy,  from  a  scaly  bulb,  the  leaves  often  whorled  or 

crowded.  Anthers  at  first  erect,  at  lenjth  versatile.  Style  long,  rather 
club-shaped.  Stigma  3-lobed.  Pod  oblong.  Flowers  large  and  showy, 
one  or  more. 

10.  Krytln'o'nhim.   For  full  description,  see  Part  I.,  sections 61-63.  (Dog's- 

tooth  Violet.) 

11.  Ailinin      Scaioe  nal-ed,  from  a  coated  bulb.    The  radical  leaves  broad 

and  fiat,  withering  before  the  flowers  are  developed.  Flowers  white,  in 
an  umbel.     Style  thread-like.    Strong-scented  plants. 

1.    TRILL.1U3I.     Wake-Robin. 

1.  T.  grandiflo'rum.  (Large  White  Trillium.)  Leaves  ses- 
sile, longer  than  broad.  Petals  white  (rose-coloured  when  old), 
ohovate. — Rich  woods. 

2.  T.  erectum.  (Purplk  Trillium.)  Leaves  sessile,  ^hoMt  a^.^ 
Uroad  as  long.  Petals  dull  purple,  ovate. — Rich  woods.  Var. 
album,  with  greenish-white  petals,  is  found  along  with  the  purple 
form.     It  does  not  appear  to  be  clearly  distinguished  from  No.  1. 

3.  T.  erythrocar'piim.  (Painted  Trillium.)  Leaves  dU- 
tinctly  petioled,  rounded  at  the  base.  Petals  pointed,  white,  with 
purple  stripes  inside  at  the  base. — Not  uncommon  northward  in 
damp  woods  and  low  grounds. 

2.    MEDE'OLA.     Indian  Cucumber-koot. 
M.  Virgin'ica.     Stem  1-3  feet  high.— Rich  woods. 
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3.     ZYGVDE^XUS.     ZYGAl/BKis. 
Z.  glaucus.      Not  uncommon  in   bogs  and  oeaver-nxcaclows 
north waxd.     Leaves  flat  and  pale. 

U.  grandiflo'ra. — Rich  woods. 

^.     CWRTTO'JVIA.      Clintonia. 

0.  borealis.  Umbel  2-7-fioAvered.  Leaves  5-8  inches  tong. 
Perianth  pubescent  outside. — Damp  woois,  often  undev  ever- 
greens. 

G.    STRBP'TOPirs.    TwisTOD- Stalk. 

S.  ro'seus.     Flowers  rose-purple. — Damp  woods. 

7.    SMILACl'iVA.    False  Solomon's  Seal. 

1.  S.  racemo'sa.  (False  Spikenard.)  Raceme  compmmd^ 
Stem  pul>escent,  2  feet  high.  Leaves  many,  oblong,  taper- 
pointed,  eiliate.  Berries  speckled  with  purple. — Rich  woods 
and  thickets. 

2.  S.  stella'ta.  Raceme  simple.  Stem  nearly  smooth,  1-2 
feet  high.  Leaves  7-12,  oblong-lanceolate,  slightly  clasping^ 
Berries  black. — Moist  woods  and  copses. 

3:  S.  trifolia.  Raceme  simple.  Stem  Ioav  (3-6  inches),  gla- 
brous. Leaves  usually  3,  oblong,  the  bases  sheathing.  Berries 
red. — Bogs. 

4.  S.  bifolia.  Distinguished  at  once  by  the  I^-parted perianth 
eind  tfie  4-  stamens.  Raceme  simple.  Stem  3-5  inches  high. 
Leaves  usually  2,  but  sometimes  3. — Moist  woods. 

8.    POIiYGONA'TrM.     Solomon's  Seal. 
P.  biflo'rum.     (Smaller  Solomon's  Sp:al.)     Stem  slender, 
1-3  feet  high.     Leaves  ovate-oblong  or  lance-oblong.     Filaments 
kairy.— Rich  woods. 

9.    LJDIUM.    Lily. 

1.  L.  Philaderphicuin.  (Wild  Orange-red  Lily.)  Divi- 
sions of  the  perianth  narrmced  into  claws  below,  not  recurved  ati 
the  top.  Flowers  erect,  1-3,  orange,  spotted  with  purple  inside., 
Leaves  linear-lanceolate,  the  upper  mostly  in  whorla  of  5-3k-^ 
Sandy  soiL 
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^  L,  Oanaden'se.  (Wild  Yellow  Lily.)  Divisions  of  the 
'otiiiancA  recurved  above  the  middle.  Flowers  nodding,  few, 
orauge,  spotted  with  brown  inside.  Leaves  remotely  whorled, 
i5-ribbed. — Swamps  and  wet  meadows. 

^.  L.  super'bum.  (Turk's-Cap  Lily.)  Divisions  of  the 
p'^rianth  very  slrongly  recurved.  Flowers  nodding,  often  numer- 
ous, in  a  pyramidal  raceme,  bright  orange,  dark-purple-spotted 
within.  Lower  leaves  whorled,  3-ribbed  or  nerved.  Stem  taller 
than  either  of  the  first  two,  3-7  feet.— Rich  low  grounds,  com- 
moner southward  and  south-westward. 

10.     EfiYTHRO'NIU3I.     Dog's-TOOTH  VioleT. 

E.  America'num.  (Yellow  Adder's  Tongue.)  Perianth 
light  yellow,  sometim.es  spotted  at  the  base. — Copses  and  rich 
meadows, 

11.    AL.L1U3I.    Onion.     Leek. 

A.  tricoccum.  (Wild  Leek.)  Leaves  bnce-oblong,  5-9 
inches  long,  1-2  inches  wide.  Pod  strongly  3-lobed.  Scape 
9  inches  high. — Rich  woods. 

Obder  XC VI.  JUNCA'CE JE.  (Rush  Family.  ) 
Grass-like  or  sedge-like  plants,  with,  however,  flowers 
similar  in  structure  to  those  of  the  last  Order.  Perianth 
greenish  and  glumaceous,  of  G  divisions  in  2  sets  of  3  each. 
Stamens  6  (occasionally  3).  Style  1.  Stigmas  3.  Pod  3- 
celled,  or  l-celled  with  3  placentae  on  the  walls.  The  plants 
of  the  Order  are  not  of  any  very  great  interest  to  the  young 
student,  and  the  determination  of  the  species  is  rather  diffi- 
cult. A  brief  description  of  a  few  of  the  most  common  is 
given  here,  as  an  easy  introduction  to  the  study  of  the  Order 
with  the  aid  of  more  advanced  text-  books, 
Synoi>si<4  of  ihc  Genera, 

1.  liii'znla.    Plant  less  than  a  foot  high.    Leaves  linear  or  lance-linear,  flat, 

usually  hairy.    Pod  l-celled,  S-seeded.    Flowers  in  umbels  or  in  spikes. 
Plants  usually  growing  in  dry  ground. 

2.  Jfimciis.    Plants  always  smooth,  growing  in  water  or  wet  soil.    Flowers 

small,  greenish  or  brownish,  panicled  or  clustered.    Pod  3-celled,  many' 
seeded. 
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1.    JLU'ZUi.A.    WooD-EysH. 

1.  L.  pilo'sa.  Flowers  umbelled,  long-peduncled,  brown- 
coloured.     Sepals  pointed. — Shady  banks. 

2.  L.  campestris  has  the  flowers  (light  brown)  in  4-12  spikes, 
the  spikes  umbelled.     Sepals  bristle-pointed. — Fields  and  woods. 

3.     JUNCUS.     EUSH. 

1.  J.  effu'sus.  (Common  or  Soft  Rush.)  Scape  2-4  feet 
high,  soft  and  pliant,  furnished  at  the  base  with  merely  leajitss 
sheaths,  the  inner  sheaths  awned.  The  many -flowered  panicle 
sessile,  apparently  produced  from  the  side  of  the  scape,  owing  to 
the  involucral  leaf  being  similar  to  and  continuing  the  scape. 
Flowers  small,  greenish,  only  1  on  each  pedicel,  iStamens  3.  Pod 
triangular-obovate,  not  -pointed. — Marshes. 

2.  J,  filifor'mis  has  a  very  slender  scape  (1-2  feet  higJi), 
fewer  flowers  than  No.  1,  and  6  stamens  in  each.  Pod  broadly 
ovate  and  short-pointed.     No  leaves. 

3.  J.  bufo'niusi  Stem  leafy,  slender,  3-9  inches  high,  branch- 
ing from  the  base.  Panicle  terminal,  spreading.  Flowers  single 
on  the  pedicels.  Sepals  awl-pointed,  the  outer  set  umch  longer 
than  the  inner.     Stamens  6. — Ditches  along  road-sides. 

4.  J.  ten'uis.  Stems  leafy  beloiv,  wiry,  9-18  inches  high, 
simple,  tufted.  Panicle  loose,  shorter  than  the  slender  involu- 
cral leaves.  Flowers  greenish,  single  on  the  pedicels  ;  the  sej)als 
longer  than  the  blunt  pod, — Open  low  grounds. 

OuderXCVII.    PONTEDERIA'CEJE.    (Pickerel- weed 
Family.) 

The  most  common  representative  of  this  Order  with  us  is 

PbNTEDE'RIA.      PlCKEBEL-WEED. 

P.  COrda'ta,  A  stout  plant  growing  in  shallow  water,  send- 
ing up  a  scape  bearing  a  single  large  arrow-heart-shaped  blunt 
leaf,  and  a  spihe  of  violet-blue  floioers  ivith  a  spathe-like  bract. 
Perianth  2-lipped,  the  3  upper  divisions  united,  the  3  lower 
spreading,  tho  whole  revolute-coiled  alter  flowering,  the  fleshy 
base  enclosing  the  fruit.  Stamens  6,  3  of  theni  cxsert^d  oo  long 
filfiments,  the  rest  short. 
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Order  XCVIII.     ERIOCAULOI^A'CE^.     (Pipewort 
Family.  ) 
Represented  with  us  by  the  genus 

ERlOCAU'IiO^f.  PiPEWOET. 
E.  septangilla're.  A  slender  plant  with  a  naked  scape  2-6 
inches  high,  growing  in  shallow  water  in  the  margins  of  our 
northern  ponds.  Leaves  short,  awl-shaped,  in  a  tuft  at  the  base. 
Flowers  in  a  small  wooUj  head  at  the  summit  of  the  scape, 
monoecious.  Perianth  double  ;  the  outer  set  or  calyx  of  2-3 
keeled  sepals  ;  the  corolla  tubular  in  the  sterile  flowers  and  of 
2-3  separate  petals  in  the  fertile  ones.  Scape  7 -angled.  The 
head  (except  the  beard)  lead-coloured. 

Division  III.    GLUMACEOUS  ENDOGENS. 

FloAvers  without  a  proper  perianth,  but  subtended  by 
thin  scales  called  glumes. 

This  Division  includes  two  very  kirge  Orders — Cyper- 
acere  and  Gramineae — both  of  which  present  many  diffi- 
culties to  the  beginner.  Accordingly  no  attempt  Avill  be 
made  here  to  enumerate  and  describe  all  the  commonly 
occurring  species  of  these  Orders.  It  will  be  sufficient  for 
the  purposes  of  this  work  to  describe  two  or  three  of  the 
very  commonest  representatives  of  each,  so  as  to  put  the 
beginner  in  a  position  to  continue  his  study  of  them  with 
the  aid  of  Gray's  Manual  or  other  advanced  work. 

Order  CXIX.  CYPERA'CEJE.  (Sedge  Family.) 
Grass-like  or  rush-like  herbs,  easily  distinguished  from 
Grasses  by  the  sheaths  of  the  leaves,  which  in  the  Sedges 
are  cloned  round  the  culm,  not  split.  Flowers  in  spikes,  each 
flower  in  the  axil  of  a  glume-like  bract,  either  altogether 
without  a  perianth  or  with  a  few  bristles  or  scales  inserted 
below  the  ovary.  Ovary  1-celled,  becoming  an  achene  (2-  or 
3-angled).  Style  2-  or  3-cleft.  Stamens  mostly  3,  occasion- 
ally 2. 
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We  shall  describe  one  species  of  each  of  five  genera. 

1.  Cyperus  diandruM. 

This  plant  (Fig.  1)  is  from  4  to  10  inches  in  height.     The  culm 
is  triangular,  leafy  towards  the  base,  but  naked  above.     At  the 
summit  there 
is   an    umbel 
the  rays    of 
which     are 
unequal    in 
length,     and 
on  each    ray 
are  clustered 
several   flat 
brown  -colour- 
ed   spikes,    the    scales    of 
which    are   imbricated    in 
two  distinct  rows.    At  the 
base   of   the   umbel    there 
are  3  leaves  of  very  un- 
equal   length,    forming    a 
sort  of  involucre,  and  the 
base  of    each  ray  of   tlie 
umbel    is    sheathed.       In 
each  spike  every  scale  ex- 
cept the  lowest  one  con- 
tains a  flower  in  its  axil. 
The  flower  (Figs.  2  and  3) 
is    entirely     destitute     of 
perianth,  and  consists  of  2 
stamens  and  an  ovanj  sur- 
mounted by  a  2-cJeft  style, 
being  cons'equently  perfect, 
— The    plant      is     pretty 
easily    met    with    in   low 
wet  places. 
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tJ.  JElcoch'ai-is  obtii'sa. 

In  this  plant,  which  grows  in  muddy  soil  in  tufts  8  to  14 
inches  in  height,  there  is  but  a  single  spike  at  the  summit  of 
each  slender  culm,  and  the  scales  of  the  spikes,  instead  of  being 
imbricated  in  2  rows  and  thus  producing  a  flat  form,  are  imbri- 
cated all  round.  The  scales  are  very  thin  in  texture,  with  a  mid- 
rib somewhat  thicker,  and  are  usually  brownish  in  colour.  Each 
of  them  contains  a  perfect  flower  in  its  axil.  Instead  of  a 
perianth  there  are  6  or  8  hypogj/nous  barbed  bristles.  The 
stamens  (as  is  generally  the  case  in  this  Order)  are  3  in  number, 
and  the  style  is  usually  3-clef t.  Observe  that  the  style  is  en- 
larged into  a  sort  of  bulb  at  the  base,  this  bulbous  portion  persist- 
ing as  ajlattish  tubercle  on  the  apex  of  the  achene.  The  culms  are 
without  leaves,  being  merely  sheathed  at  the  base. 

3.  Scirpiis  piiiigcns. 

A  stout  marsh-plant,  2  or  3  feet  high,  with  a  sharply  triangu- 
lar hollow-sided  culm,  and  bearing  at  the  base  from  1  to  3  chan- 
nelled or  boat-shaped  leaves.  The  rusty-looking  spikes  vary  in 
number  from'  1  to  6,  and  are  in  a  single  sessile  cluster  which  ap- 
pears to  spring  from  the  side  of  the  culm,  owing  to  the  1 -leaved 
involucre  resembling  the  culm  and  seeming  to  be  a  prolongation 
of  it.  Each  scale  of  the  spike  is  2-cleft  at  the  apex,  and  bears  a 
point  in  the  cleft.  The  flowers  are  perfect,  with  2  to  6  bristles 
instead  of  perianth,  3  stamens,  and  a  2-cleft  style,  but  there  is  no 
tubercle  on  the  apex  of  the  achene.  The  culms  of  this  plant 
spring  from  stout  running  rootstocks. 

4.  IBriopli'oriini  polystach'f  on. 

A  common  bog-plant  in  the  northern  parts  of  Canada,  resem- 
bling Scirpus  in  the  details  as  to  spikes,  scales,  &c.,  but  differing 
chiefly  in  this,  that  the  bristles  of  the  flowers  are  very  delicate 
and  become  very  long  after  flowering,  so  that  the  spike  in  fruit 
looks  like  a  tuft  of  cotton.  The  culm  of  our  plant  is  triangular, 
though  not  manifestly  so,  and  it&  leaves  are  hardly,  if  at  nil, 
channelled.  The  spikes  are  several  in  number,  and  are  on  nod- 
ding peduncles,  and  the  involucre  consists  of  2  or  3  leaves. 
Culm  15  or  20  inches  high. 
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5.  Carex  intiinivM'ccus. 

The  species  of  the  genus  Carex  are  exceedingly  numerous  and 
difficult  of  study.  The  one  we  have  selected  (Fig.  4)  is  one  of 
the  commonest  and  at  the  same  time 
one  of  the  easiest  to  examine.  la  this 
genus  the  flowers  are  m'ona?(;ious,  the 
separate  kinds  being  either  borne  in 
different  parts  of  the  same  spike,  or 
in  different  spikes.  The  genus  is  dis- 
tinguished from  all  the  others  of  this 
Order  by  the  fact  cf  the  achene  being 
enclosed  in  a  hottle-shaped  more  or  less 
inflated  sac,  which  is  made  by  the 
union  of  the  edges  of  tAvo  inner  bract- 
lets  or  scales.  To  this  peculiar  sac 
(Figs.  5  and  6)  which  encloses  the 
achene  the  name  perigynium  is  given. 
The  culms  are  always  triangular  and 
the  leaves  grass-like,  ustially  roughen- 
ed on  the  margins  and  on  the  keel. 

In  the  species  under  examination 
(which  may  be  found  in  almost  any 
wet  meadow)  the    culm  is   some    18 
inches   high.       The   staminate   spike 
(only   one)  is  separate  from  and  above  the   fertile 
ones,    which  are  2  or  3  in  number,  few-  (5  tf^8) 
flowered,  and  quite  near  together.     The  perigynia 
are  very  much  inflated,  that  is,  very  much  larger 
than  the  achenes  ;  they  are  distinctly  marked  with 
many  nerves,   and  taper  gradually  into  a  long  2- 
toothed  beak  from  which  protrude  the  3  stigmas. 
The  bracts  which  subtend  the  spikes  are  leaf-like, 
and  extend  much  beyond  the  top  of  the  culm. 

Order  CXX.     GRAMIN'B^.     (Grass  Family.) 

Herbs  somewhat  resembling  those  of  the  last  Order,  but 
the  culms  are  hollow  except  at  the  joints,  and  the  sheaths 
of  the  leaves  are  split  on  the  opposite  side  of  the  culm  from 
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the  blade.  The  student  is  referred  to  Part  I,  section  74,  for 
the  description  and  illustration  of  a  Grass-flower.  In  addi- 
tion to  the  terms  there  defined  it  may  be  explained  that  the 
name  lignle  is  given  to  a  thin  membranaceous  upward  exten- 
sion of  the  sheath,  and  lodicules  to  some  minute  hypogynous 
scales  usually  accompanying  each  flower. 

We  shall  give  brief  descriptions  of  representatives  of  six 
common  Canadian  genera. 

1.  Agros'tis  valga'ris.     (Red-top.) 

In  the  examination  of  Timothy  it  was  found  that  the  very  nu- 
merous flowers  were  so  densely  crow.led  together  as  to  fonn  a 
cylindrical  spike.  In  the  well-known  Grass  now  under  consider- 
ation the  flowers  forma  loose  open  panicle.  As  in  Timothy,  each 
pair  of  glumes  encloses  but  one  flower,  and  we  must  observe  that 
the  term  spihelet,  so  far  as  Grasses  are  concerned,  is  applied  totlie 
pair  of  glumes  and  whatever  is  contained  in  them,  whether  one 
flower,  or  many,  as  is  often  the  case.  In  Red-top  and  Timotny 
the  spihelets  are  1-flowered.  The  culm  of  our  Grass  is  from  1  to  2 
feet  high,  and  the  whole  panicle  has  a  purple  appearance.  Od- 
serve  the  very  thin  texture  of  the  palets,  and  also  that  one  of 
them  (the  lower,  i.e.,  the  one  farthest  from  the  stalk)  is  nearry 
twice  as  large  as  the  olher,  and  is  marked  with  3  nerves. 

a.  Poa  pratensis.     (Common  Meadow-Gbass.) 

The  inflorescence  of  this  very  common  Grass  (Fig.  7)  is  a 
greenish  panicle.  The  spikelets  (Fig.  8)  contain  from  3  to  5 
flowers  and  are  laterally  compressed.  The  glumes  are  the  low- 
est pair  of  scales,  and  they  are  generally  shorter  than  the  flowers 
within  them.  Observe  the  delicate  whitish  margin  of  the  lower 
palet  of  each  flower  (Fig.  9),  and  the  thin  texture  of  the  iipper 
one.  Count  also,  if  you  can,  the  five  nerves  on  the  lower  palet, 
and  observe  the  2  teeth  at  the  apex  of  the  upper  one. 

3.  Broinus  secul'inuii.      (Chess.) 

A  common  pest  in  wheat  fields.  This  Grass  is  comparatively 
easy  of  examination  on  account  of  the  size  of  the  spikelets  and 
flowers.     The  spikelets  form  a  spreading  panicle,  each  of  them 
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being  on  a  long  slender  nodding  pedicel,  and  containing  from  8 
to  10  flowers.  Of  the  2  glumes  at  the  base  of  each  spikelet  one 
is  considerably  larger  than  the  other.  The 
outer  or  lower  palet  of  each  flower  is  tipped 
with  a  bristle,  while  the  upper  palet  at  length 
becomes  attached  to  the  groove  of  the  oblong 
grain.  Observe  that  the  glumes  are  not  awned. 

Trit'icum  re'pens.    (Couch-Grass.) 

Very  common  in  cultivated 
grounds.  In  this  Grass  the 
spikelets  are  sessile  on  opposite 
sides  of  the  zigzag  peduncle,  so 
that  the  whole  forms  a  spike. 
Each  spikelet  is  4  to  8-flowered, 
and  there  is  but  one  at  each 
joint  of  the  peduncle,  the  side  of 
the  spikelet  being  against  the 
stalk.  The  glumes  are  nearly 
equal  in  size,  and  the  lower 
palet  of  each  flower  closely  re- 
sembles the  glumes,  but  is  sharp- 
pointed  or  awned.  The  Grass 
spreads  rapidly  by  running  root- 
stocks,  and  is  troublesome  to 
eradicate. 

5.  Pan'icuni  capllla're.     < 

(Old-witch  Gbass.) 

This  Grass  is  to  be  found 
everywhere  in  sandy  soil  and  in 
cultivated  grounds.  The  sheaths 
and  the  leaves  are  very  hairy, 
FIC.7.  ^11(1  the  panicle  very  large,  com- 
pound, and  loo^ie,  the  pedicels  being  extremely  slender.  The 
culm  is  from  10  to  15  inches  high.  Of  the  2  glumes  one  is  much 
larger  than  the  other.  Unless  you  are  careful  you  will  regard 
the  spikelets  as  1 -flowered  ;  observe,  however,  that  in  addition  to 
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fclie  one  manifestly  perfect  flower  there  is  an  extra  palet  helotv. 
This  palet  {which  is  very  much  like  the  larger  glume)  is  a  rudi- 
mentary or  abortive  second  flower,  and  the  spikelet  may  be  de- 
scribed as  I|-flowered. 

6.  Pan'icum  Crtis-galli.  (BArwNYARD-GRASS.) 
This  is  a  stout  coarse  Grass,  common  in  manured  soil.  Tlie 
culms  are  from  i  to  4  feet  in  height,  and  branch  from  the  base. 
The  spik^lets  form  dense  spikes,  and  these  are  crowded  in  a 
dense  panicle  which  is  rough  with  stiff  liairs.  The  structure  of 
the  spikelets  is  much  the  same  as  in  No.  5,  but  the  palet  of  the 
neutral  flower  is  pointed  with  a  rough  awn. 

7.  Seta'ria  glau'ca.     (FoxtaiIj.) 

Here  the  inflorescence  is  apparently  a  dense  bristly  cylindrical 
spike.  In  reality,  however,  it  is  a  spiked  panicle,  the  spikelets 
being  much  the  same  as  in  Panicum,  but  their  pedicels  are  pro- 
longed beyond  them  into  awn-like  bristles.  In  this  plant  the 
bristles  are  in  clusters  and  are  barbed  upwards.  IVie  spikes  are 
iawny-yellow  in  colour. 


SERIES  11. 

FLOWERLESS  OPv    CHYrTOGAMOUS 
PLAINTS. 

Plants  not  producing  true  flowers,  but  repro- 
ducing themselves  by  means  of  spores  instead  of 
seeds,  the  spores  consisting  merely  of  simple  cells, 
and  not  containing  an  embiyo. 

In  the  introductory  part  of  this  work  no  reforonce  was 
made  to  the  plants  of  this  series,  chiefly  because  the  ex- 
amination of  them  is  attended  with  too  much  difficulty 
for  the  young  beginner.     It  is  true  that  the  structure  of 
the  Cryptogams  is  less  complicated  than  that  of  flowering 
plants,    but  the    organs    requiring    examination     are    so 
minute  as  to  put  a  proper  understanding  of  their  nature 
beyond  the  reach  of  any  but  practised  observers.   Besides, 
there  are  many  details   of  structure   and  function   with 
which  botanists  are  as  yet  but  imperfectly  acquainted,  so 
that  on  the  whole  the  better  plan  is  that  which  has  been 
adopted,  viz.:     to  study  first  those    forms  which  are   bet- 
ter understood,  and  wJiich  do  not  require  so  great  a  nicety 
of  observation,  and  then  to  make  an  eflbrt  to  understand 
the  relation  between  these  lower  forms  which  are  now  to 
occupy  our  attention,  and  those  with  which  our  previous 
practice  has  made  ua  more  or  less  familiar. 
146 
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The  series  of  Cryptogamous  plants  is  subdivided  into  three 
classes,  as  follows  : — 

1.  ACROGKIVS. 

2.  AXOPIIYTES. 

3.  THAI.L.OPHYTE3. 

The  AcrOgens,  the  only  one  of  these  three  classes  to  which  we 
shall  devote  any  special  attention  here,  derive  their  name  from 
the  mode  of  groM'th  of  the  stem,  which  is  quite  different  from 
that  of  Exogens  and  Endogens.  In  the  Acrogens,  ov  point- grow- 
ers, the  stem  is  increased  by  successive  additions  to  its  extremity 
only,  all  the  tissues  below  this  being  completed  when  they  art 
first  formed,  and  undergoing  no  subsequent  change.  This  class 
embraces  the  Ferns,  Horsetails,  and  Club- mosses,  plants  which 
in  addition  to  the  peculiar  mode  of  growth  of  the  stem  are 
characterized  among  Cryptogams  by  the  presence  of  vat-cular  as 
well  as  cellular  tissue  in  their  composition.  The  plants  of  the 
other  two  classes,  the  Anophytes  and  the  Thallophytes,  are  com- 
posed of  cellular  tissue  only. 

The  Anophytes  include  the  true  Mosses  and  Liverworts, 
which  are  like  the  Acrogens  in  their  mode  of  growth,  but,  as 
just  stated,  are  without  any  woody^tissue  whatever. 

The  Thallophytes  include  the  lowest  plants  of  all,  such  as 
Sea-Weeds,  Lichens,  Mushrooms  and  Moulds  (Fungi).  All 
these  plants  fail  to  exhibit  any  distinction  of  stem  and  leaf;  they 
consist  merely  of  an  irregular  mass  of  cellular  tissue,  the  sim- 
plest ones  of  all  being  reduced  to  a  single  cell,  a  state  of  things 
well  exemplified  in  the  microscopic  plant  known  as  Bed  Snotv. 
Cheese-mould  and  Bread-mould  consist  of  a  number  of  cells 
pi  ced  end  to  end. 

In  all  the  Cryptogams  reproduction  is  carried  on  by  means  of 
spores.  These  are  extremely  minute  bodies,  somewhat  similar 
in  structure  to  a  pollen-grain,  being  provided  with  a  double  coat. 
In  germination  the  inner  coat  is  protruded  and  forms  a  thin 
green  leaf-like  expansion,  with  very  minute  root-fibres  on  the 
lower  side.  On  the  same  side  are  also  produced  little  cellular 
bodies  of  two  distinct  sorts,  corresponding  to  the  stamens  and 
carpels  of  Plianerogams,  and  fertilization  takes  place  in  a  man- 
ner analogous  to  that  observed  in  the  action  of  pollen.     As  a,  re- 
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suit  of  fertilization  a  new  plant  is  produced  resembling  that 
which  produced  the  spore.  It  is  to  be  noticed,  therefore,  that 
while  a  true  fc,eed  contains  in  itself  the  embryo  of  the  new  plant, 
which  is  directly  produced  in  the  process  of  germination,  a  spore 
produces  a  body  on  which  are  ajteruiards  developed  the  organs 
the  mutual  action  of  whi;;h  gives  rise  to  the  new  plant. 

As  the  spores  do  not  con- 
tain an  embryo,  there  is  of 
course  nothing  answering  to 
the  cotyledons  and  the  radicle 
with  which  we  are  familiar 
in  Phanerogamous  plants. 
Cryptogams  are  therefore 
also  known  as  acotyJedonous 
plants, or  shortly  acotijhdons. 
PERNS. 
These  beautiful  plants  are 
favourites   everywhere,   and 
we  shall  therefore  enter  into 
a  description  of  their  charac- 
teristics with  sufficient  min- 
uteness to  enable  the  young 
student   to   determine    with 
tolerable  certainty  the  names 
of    such  repre- 
sentatives of 
the  Family   as 
he  is  likely  to 
meet  with  com- 
monly. 

Fig.  10  is  a 
representation 
of  the  common 
Polypod  Fern. 
It  may  be  found 
in  shady  places 
almost  every- 
Fi<c,  10.  — '  ^  where,  growing 

for  the  most  part  on  rocks.       The  horizontal  stem,  shown  in  the 
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lower  part  of  the  figure,  is  a  rldzome,  which  runs  along  beneath 
the  surface  of  the  ground,  the  fibrous  roots  being  produced  from 
the  lower  side.  From  the  upper  side  of  the  rhizome  grows  the 
upright  leaf,  with  a  long  petiole  and  pinnately-lobed  blade. 
It  is,  however,  something  more  than  an  or- 
dinary leaf.  On  the  back  of  the  upper  lobes 
(the  figure  shows  the  back)  you  observe  rows 
of  dots  on  each  side  of  the  middle  vein. 
These  dots  are  clusters  of  spore-ca8es  or 
sporangia.  The  clus- 
ters are  called  sori. 
The  microscope 
shows  each  sporan- 
gium or  spore-case 
to    be    an    almost 


globular  one-celled  body  with  a  stalk  attached  to  it,  and  en- 
circled by  a  jointed  elastic  ring.  When  tlie  spore-case  ripens, 
the  ring  breaks  at  some  point,  and  its  elasticity  then  enables  it 
to  burfct  open  the  spoie-case,  which  then  discharges  its  spores. 
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Fig.  11  shows  a  very  much  magnified  sporapgium  whose  ring  has 
broken  and  ruptured  the  spore-case.  Observe  the  veining  of  the 
lobes  of  the  leaf -blade.  You  will  see  that  the  veins  do  not  form 
a  net- work.  They  are  merely  forked,  and  as  they  are  not  net- 
ted they  are  said  to  he  free.  The  son  or  fruit  dots  are  formed  at 
the  ends  of  the  forking  veinlets  (Fig.  12).  The  leaf  of  the  fern, 
therefore,  as  it  bears  the  fruit  in  addition  to  performing  the  or- 
dinary functions  of  a  leaf,  is  entitled  to  a  special  name.  It  will 
be  spoken  of  as  the  frond.  The  petiole  also  will  be  called  the 
stijie  and  its  continuation  through  the  frond  the  rhachis.  Fig. 
13  shows  the  peculiar  way  in  which  the  frond  is  rolled  up  in  the 
bud.     Such  vernation  is  said  to  be  circinate. 

Fig.  14  shows  a  portion  of  the  frond  of  the  Common  Brake 
(Pteris  aquilina).  Here  the  frond  is  several  times  compound. 
The  first  or  largest  divisions  to  the  right  and  left  are  called  pinnce. 
The  secondary  divisions  (or  first  divisions  of  the  pinna;)  are  the 
pinnules.  The  stem,  as  in  the  Polypod,  and  in  fact  in  all  our 
ferns  which  have  a  stem  at  all,  is  a  rootstock  or  rhizome.  But 
here  we  miss  the  fruit-dots  or  sori,  so  conspicuous  in  our  first 
example.  In  this  case  it  will  be  found  that  there  is  a  continuous 
line  of  sporangia  around  the  margin  of  every  one  of  the  pinnules 
of  the  frond,  and  that  the  edge  of  the  pinnule  is  reflexed  so  as  to 
cover  the  line  of  spore-cases.  Fig.  15  is  a  very  much  magnified 
view  of  one  of  the  lobes  of  a  pinnule,  with  the  edge  rolled  back  to 
show  the  sporangia.  Some  bf  the  sporangia  are  removed  to  show 
a  line  which  runs  across  the  ends  of  the  forking  veins.  To  this 
the  sporangia  are  attached.  The  veins,  it  will  be  seen,  do  not 
form  a  net-work,  and  so  are  free,  as  in  Polypod.  Observe,  then, 
that  in  Polypod  the  sori  are  not  covered,  whilst  in  Pteris  the 
opposite  is  the  case.  The  covering  of  the  fruit-dots  is  technically 
known  as  the  indusium.  The  individual  spore-cases  are  alike  in 
both  plants.     (Fig.  11.) 

Fig.  16  shows  a  frond  of  one  of  our  commonest  Shield-ferns 
(Aspidium  acrostichoides).  It  is  simply  pinnate.  The  stipe  is 
thickly  beset  with  rusty-looking,  chaff-like  scales.  The  veins 
are  free,  as  before.  The  sori  or  fruit-dots  are  on  the  b.ick  of  the 
uj^per  piunse,  but  they  are  neither  collected  into  naked  clusters, 
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as  in  Polypod,  nor  are  they  covered  hy  the  edge  of  the  froud  as 
in  the  Brake.  Here  each  cluster  has  an  indusium  of  its  own. 
The  indusium  is  round,  and  attached  to  the  frond  by  its  depressed 
centre  (peltate).  Fig.  17  shows  an  enlarg- 
ed portion  of  a  pinna  with  the  sporangia 
escaping  from  beneath  the  iiuluaium. 
From  one  forking  vein  the  sporangia  are 
stripped  off  to  show  where  they  have 
been  attached.  The  separate  sporangia 
discharge  their  spores  in  the  manner 
represented  in  Fig.  11. 

In  some  ferns  the  fruit  -  dots  are 
elongated  instead  of  being  round,  and 
the  indusium  is  attached  to  the  frond  by 
one  edf/e  only,  being  free 
on  the  other.  Sometimes 
two  long  fruit-dots  will 
be  found  side  by  side,  the 
free  edges  of  the  indusia 
being  towards  each  other,  ^\-2.\7. 
so  that  there  is  the  ajipearnnce  of  one 
long  fruit-dot  with  an  indusium  split 
down  the  centre. 

Fig.  18  represents  a  frond  of  a  very 
common  swamp  fern,  Onocleasensibilis, 
or  sensitiAe  fern.  It  is  deeply  pinnati- 
fid,  and  on  one  of  the  lobes  the  veining 
is  represented.  Here  Ihe  veins  are  not 
free,  but  as  they  form  a  network  they 
are  said  to  be  reticulated.  You  will  look 
in  vain  on  this  frond  for  fruit-dots,  but 
beside  it  grows  another,  very  different 
in  appearance,— so  dififerent  that  you  will 
hardly  believe  it  to  be  a  f  i  ond  at  all.  It  is  shown  in  Fig.  19.  It  is 
twice  pinnate,  the  pinnules  being  little  globular  bodies,  one  of 
which,  much  magnified,  is  shown  iu  Fig.  20.  You  may  open  out 
one  of  these  little  globes,  and  then  you  will  have  something  like 
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what  is  shown  in  an  enlarged  form  in  Fig.  21.  It  now  looks  more 
like  a  pinnule  than  when  it  was  rolled  up,  and  it  now  also  dis- 
pla3's  the  fruit-dots  on  the  veins  inside.     Here,  then,  we  have 


FIC.2I. 


two  kinds  of  frond.     That  bearing  the  fruit -dots  we 
■8  fertile  frond,  and  the  otlier  we  shall  call  the  sterile 
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one.  You  must  not  look  upon  the  pinnule  in  which  the  son  ai-e 
wrapped  up  as  an  indusium.  Sori  M'hich  are  wrapped  up  in  this 
way  have  an  indusium  of  their  own  be- 
sides, but  in  this  plant  it  is  so  obscure 
to  be  very  difficult  to  observe. 

The   spore-cases  burst  open  by  means 
of  an  elastic  ring  as  before. 

Fig.   22  represents   one  of    the  Moon- 
worts     (Botrychium    Virginicum),     very 
common  in  our  rich  woods  everywhere. 
Here  we  have  a  single  frond,  but  made  up 
manifestly  of  two  distinct  portions,  the  low- 
er sterile,  and  the  upper 
fertile.  Both  portions  are 
thrice  pinnate.    The  ulti- 
mate divisions  of  the  fer- 
tile   segment    are    little 
globular  bodies,  but  you 
cannot  unroll  them  as  in 
the  case  of   the 
Onoclea.    Fig. 
23    s  h  o  w  s    a 
couple  of  them 
greatly   enlarg- 
ed.    There  is  a 
slit   across    the 
middle  of  each, 
and  one  of  the 
slits  is  partially 
open,  disclosing 

the  spores  inside.  Each  little  globe  is,  in  fact, 
a  spore-case  or  sporanr/kim.  So  that  here  we 
have  something  quite  different  from  v,'hat  we 
have  so  far  met  with.  Up  to  this  point  we  have  found  the  spor- 
angia collected  into  dots  or  lines  or  clusters  of  some  sort.  In  the 
Moonwort  the  sporangia  are  separate  and  naked,  and  instead  of 
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bursting  through  the  action  of  an  elastic  ring,  they  open  by  A 
horizontal  slit  and  discharge  their  spores.  In  other  ferns,  as  the 
Osmunda,  the  sporangia  are  somewhat  similar,  but  burst  open  by 
a  vertical  instead  of  a  horizontal  slit. 

Observe  that  the  frond  of  Botrychiuin  is  not  circinate  in  the 
bud.     It  is  the  only  exception  we  have. 

We  shall  now  proceed  to  describe  the  commonly  occurring 
representatives  of  the  Fern  Family. 

Order  CI.     FILICES.     (Fern  Family.) 
Flowerless  plants   with   distinct  leaves  known  as  fronds^ 
these  circinate  in  the  bud,  except  in  one  sub-order,  and  bear- 
ing on  the  under  surface  or  margin  the  clustered  or  separate 
sporangia  or  spore-cases. 

Synopsis  of  the  denera. 

Suborder  I.    POLYPODIA'CE^.    (The  True  Ferns.) 

Sporangia  collected  into  various  kinds  of  clusters  called 
sori.  Each  sporangium  pedicelled  and  encircled  by  an 
elastic-jointed  -ring,  by  the  breaking  of  which  the  sporangium 
is  burst  and  the  spores  discharged.  Sori  sometimes  covered 
by  an  indusium. 

1.  Polypo'diiiiH.    Fruit-dots  on  the  back  of  the  frond  near  the  ends  cl 

the  veins.    iVo  indt'sium.     Veins  free,    (See  Fig.  10.) 

2.  Adinn'Juni.    Fruit-dots  marginal,  the  edge  of  the  frond  being  reflexed 

so  as  to  form  an  indusium.  Midrib  of  the  pinnules  close  to  the  l<uer 
edge  or  altogether  wantini.  Stipe  black  and  shining.  All  the  pinnules 
distinct  and  generally  minutely  stalked.    Veins  free. 

8.  Ple'ris.  Fruit-dots  marginal.  Indusium  formed  by  the  reflexed  ctlge 
of  the  frond.  Midrib  of  the  pinnules  in  the  centre  and  prominent. 
Veins  free.    Stipe  light-coloured.    See  Fig.  14. 

4.  Pcllse'a.    Fruit-dots  marginal,  covered  by  a  broad  indusium,  formed  by 

the  reflexed  margin  of  the  frond.  Small  ferns  (3-6  inches  high)  with 
once  or  twice  pinnate  fronds,  the  fertile  ones  very  much  like  the  sterile, 
but  with  narrower  divisions.  Stipe  brown  and  shining,  darker  at  the 
base. 

5.  Afiiple'niiiiin.  Fruit-dots  elongated  on  veins  on  the  back  of  the  pinnules, 

hut  only  on  the  xipper  side  of  the  vein.  Indusittm  attached  to  the  vein 
by  one  edge,  the  other  edge  free.    Veins  free. 
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6.  Sco!opeii'driiiin.    Fruit-dots  elongcated,  occurring  in  pairs  on  eontigu  ■ 

ous  veinlets,  the  free  edges  of  the  two  indusia  facing  each  other,  so  that 
the  sori  appear  to  be  single,  with  an  indusium  split  down  the  centre. 
Veins  free.  Frond  nimx/le,  ribbon-shaped,  about  an  inch  broad,  gener- 
allj'  wavy-margined. 

7.  C'aiiipiO'so'i'MS.    Fruit-dots  elongated,  those  near  the  base  of  the  mid- 

rib double,  as  in  Scolopeiidrium ;  others  single,  as  in  Asplenmm. 
Fronds  simple,  ^  or  |  of  an  inch  wide  at  the  heart-shaped  base,  and 
tapering  into  a  long  and  narrow  point ;  growing  in  tufts  on  limestone 
rocks,  and  commonly  rooting  at  the  tip  of  the  frond,  like  a  runner. 
Veins  reticulated. 

8.  Pl3<a[0|»  (ci'is.    Fruit-dots  roundish,  on  the  back  (not  at  the  apex)  of 

the  veinlet,  rather  small.  Indumtiii  obsolete  or  none.  Veins  free. 
Fronds  triangular  in  out  line,  in  one  species  twice-pinnatifid,  with  a 
winged  rhachis,  and  in  the  other  in  three  pjtioled  spreading  divisions, 
the  divisions  once  or  twice  pinnate. 

9.  A !•!»»<*'*""••     Fruit-dots  round.     Indusium  evident,  flat,  orbicular  or 

kidney-shaped,  fixed  by  the  centre,  opening  all  round  the  margin.  Veins 
free.  Generally  rather  large  ferns,  from  once  to  thrice  pinnate.  (See 
Fig.  16.) 

10.  C'ystop'Icris.    Fruit-dots  round.    Indusium  not  depressed  in  the  cen- 

tre, but  rather  raised,  attached  to  the  frond  not  by  the  centre  but  by 
the  edge  partly  under  the  fruit-dot,  and  generally  breaking  away  on  the 
side  towards  the  apex  of  the  pinnule,  and  becoming  reflexed  as  the  spor- 
angia ripen.    Fronds  slender  and  delicate,  twice  or  thrice  pinnate, 

11.  Ssriilhiop'leris.    Fertile  frond  much  contracted  and  altogether  un- 

lilie  Ihe  sterile  ones,  the  latter  very  large  and  growing  in  a  cluster  with 
the  shorter  fertile  one  in  the  centre.  Rootstock  very  thick  and  scaly. 
Fertile  fronds  simply  pinnate,  the  margins  of  the  pinnae  rolled  back- 
wards so  as  to  form  a  hollow  tube  containing  the  crowded  sporangia. 
Very  common  in  low  grounds. 

12.  Oiioclr'a.    Fertile  and  sterile  fronds  unlike.    (See  Figs.  18, 19,  20  and 21 

and  accompanying  description.) 

Suborder  II.     OSMUNDA'CE^. 

Sporangia  naked,  globular,  pedicelled,  reticulated,  opening 
by  a  vertical  slit. 

13.  Osmiiu'Hn,    Fertile  fronds  or  fertile  portions  of  the  frond  much  con- 

tracted, bearing  naked  sporangia,  which  are  globular,  short-pedicellcd, 
and  opjning  by  a  vertical  slit  to  discharge  the  spores.  Frond  tall  and 
upright,  once  or  twice  pinnate,  from  thick  rootstocks. 
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Suborder  III.     OPHIOGLOSSA'CE^. 

Sporangia  naked,  not  reticulated,  opening  by  a  horizontal 
slit.     Fronds  not  circinate  in  the  hud. 

14.  Botrych'ium.  Sporangia  in  compound  spikes,  distinct,  opening  by  a 
horizontal  slit.  Sterile  part  of  the  frond  compound.  Veins  free.  (See 
Figs.  22  and  23.) 

1.     POLiYPO'DIUM.     PoLYPOD. 

P.  VTllga're.  Fronds  evergreen,  4-10  inches  long,  deeply  pin- 
natifiJ,  the  lobes  obtuse  and  obscurely  toothed.  Sori  large.- - 
Common  or  shady  rocks. 

a.     ADIAN'TUM.     MaiDENHAIB. 

A.  peda'tum.  Stipe  upright,  black  and  shining.  The  frond 
forked  at  the  top  of  the  stipe,  the  two  branches  of  the  fork 
recurved,  and  each  bearing  on  its  inner  side  several  slender 
spreading  divisions,  the  latter  with  numerous  thin  pinnatifid 
pinnules  which  look  like  the  hahes  of  pinnules,  owing  to  the 
midrib  being  close  to  the  lower  edge.  Upper  margin  of  the  pin- 
nules cleft. — Common  in  rich  woods. 

3.     PTE'RIS.    Bbake.     Bracken. 

P.  aC[llili'na.  Stipe  stout  and  erect.  Frond  large  and  divided 
into  3  large  spreading  divisions  at  the  summit  of  the  stipe,  the 
branches  twice- pinnate,  the  pinnules  margined  all  round  with 
the  indusium.     Common  in  thickets  and  on  dry  hill-sides. 

4.    PELLJE'A.     Cliff-Brake. 

P.  gra'cilis.  Fronds  3-6  inches  high,  slender,  of  few  pinnae, 
the  lower  ones  once  or  twice  pinnatifid  into  3-5  divisions,  those 
of  the  fertile  fronds  narrower  than  those  of  the  sterile  ones. — 
Shady  limestone  rocks  ;  not  common. 

5.     ASPLiJEKIUM.     SPLEENWOBT. 

1.  A.  Trichom'anes.  A  very  delicate  little  fern  growing  in 
tufts  on  shaded  cliflFs,     Fronds  3-6  inches  long,  lintar  in  outlii.e 
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pinnate,  the  little  pinnje  oval  and  unequal-sided,  about  ^  of  an 
inch  long.  The  stipes  thread-like,  purplish-bi  own  and  shining. 
This  species  is  evergreen. 

2.  A.  thelypteroides.  Fronds  2-3  feet  high,  pinnate,  the 
pinnoB  linear-lanceolate  in  outline,  3-5  inches  long,  deeply  pia- 
natifid,  each  of  the  crowded  lobes  bearing  3-6  pairs  of  oblong 
fruit-dots. — Rich  woods. 

3.  A.  angustifo'lium.  Fronds  simply  pinnate,  somewhat  re- 
sembling Aspidium  acrostichoides,  hut  very  smooth  and  thin,  and 
larger.  Pinnse  crenulate,  short-stalked.  Fruit -dots  linear, 
crowded. — Rich  woods  ;  not  common. 

4.  A.  Filix-fce'mina,  Fronds  1-3  feet  high,  broadly  lanceo- 
late in  outline,  twice  i^innate,  the  pinnge  lanceolate  in  outline,  and 
the  pinnules  confluent  by  a  narrow  margin  on  the  rhachis  of  the 
pinna,  doubly  serrate.  Indusium  curved,  often  shaped  some- 
thing like  a  horse-shoe,  owing  to  its  crossing  the  vein  and  becoming 
attached  to  both  sides  of  it. — Rich  woods. 

6.    SCOL,OFE.\'DRluai.    Hart's  Tongue. 

5.  Vulga're.  Frond  simple,  bright  green,  a  foot  or  more  in 
length,  and  an  inch  or  more  in  width. — Shaded  ravines  and  lime- 
stone cliffs  ;  not  very  common. 

7.  CAMPTOSO'RUS.    Walking-Leaf. 

C.  rhlzophyllus.  A  curious  little  fern,  growing  in  tufts  on 
shaded  limestone  rocks.  Frond  yimple,  with  a  very  long,  narrow 
point. — Not  very  common. 

8.  PHEGOP'TERIS.     Beech-Fern. 

1.  P.  polypodioi'des.  Fronds  triangular,  longer  than 
broad,  4-6  inches  long,  hairy  on  the  veins,  twice  pinnatifid,  the 
rhachis  winged.  The  pinnae  sessile,  linear-lanceolate  in  outline, 
the  lowest  pair  dejlexed  and  standing  forwards.  Fruit-dots  small 
and  all  near  the  margin.  Stipes  rather  larger  than  the  fronds, 
from  a  slender,  creeping  rootstalk. — Apparently  not  common, 
but  growing  in  rich  woods  near  Barrie,  Ont. 
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2.  P.  Dryop'teris.  Fronds  broadly  triangular  in  outline, 
primarily  divided  into  3  triangular  spreading  petioled  divisions, 
smooth,  the  three  divisions  once  or  twice  pinnate.  Fronds  from 
4  to  6  inches  wide.  Fruit-dots  near  the  margin. — Rich  woods  ; 
common.     Whole  plant  delicate,  and  light  green  in  colour. 

9.    ASPimU3I.     Shield-Fern.     Wood-Fkrn. 

•  Stipes  not  chafy. 

1.  A.  thelyp'teris.  Fronds  tall  and  narrow,  lanceolate  in 
outline,  pinnate,  the  pinnse  deeply  pinnatitid,  nearly  at  right 
angles  to  the  rhacliis,  linear-lanceolate  in  outline,  the  manjins  of 
the  lobes  strongly  revoliUe  in  fruit.  Stipe  over  a  foot  long,  and 
usuall}  longer  than  the  frond. — Common  in  low,  wet  places. 

2.  A.  Noveboracen'se.  Fronds  much  lighter  in  colour  than 
the  preceding,  tapering  towards  both  ends,  pinnate,  the  pinnae 
deeply  pinnatlfid,  much  closer  together  than  in  No.  1,  and  not  at 
right  angles  with  the  rhachis.  Veins  simple.  Lower  pinri«je 
short  and  deflexed. — Swamps. 

*  *  Stipes  Chaffy. 

3.  A.  spinulo  'sum.  Stipes  slightly  chaffy  or  scaly.  Fronds 
large,  ovate-lancoolate  in  outline,  twice  pinnate,  the  pinnules 
deeply  pinnatifid  (nearly  pinnate),  and  spiny-toothed.  Pinnta 
triangular-lanceolate  in  outline.  The  variety  intermedium, 
which  is  the  commonest  in  Canadian  woods,  has  the  few  scales  of 
the  stipe  pale  brown  with  a  darker  centre,  and  the  lower  pinnce 
unequal- sided. — Rich  woods,  everywhere. 

4.  A.  crista' turn.  Stipes  chaffy  with  broad  scales.  Fronds 
large,  linear-lanceolate  in  outline,  once  pinnate,  the  pinnse  deeplj' 
"pinnatifid,  the  upper  ones  triangular-lanceolate  in  outline,  the 
lower  considerably  broader,  the  lobes  cut-toothed.  Fruit-dots 
large  and  conspicuous,  half-way  bettveen  the  midrib  of  the  lobe  and 
the  margin.— ^wam^s. 

5.  A.  Goldia'num.  A  fine  fern,  the  large  fronds  growing 
in  a  circular  cluster  from  a  chaffy  rootstocii.     Frond  ovate  or 


COMMON    CANADIAN    WILD    PLANT3.  159 

ovate-oblong  in  outline,  once  pinnate,  the  pinnae  deeply  pinnati- 
fid,  6-9  inches  long,  broadest  in,  the  mkUlle,  the  lobes  slightly 
scythe-shaped,  finely  serrate.  Fruit-dots  large,  near  the  midrib 
of  the  lobe. — Rich  moist  woods. 

6.  A.  margina'le.  Stipes  very  chaffy  at  the  base.  Fronds 
ovate-oblong  iu  outline,  twice  pinnate,  the  pinnse  lanceolate  in 
outline,  broadest  above  the  base.  Pinnules  crenate-margined. 
Fruit-dots  large,  close  to  the  rnaryin. — Rich  woods,  mostly  on  hill- 
sides. 

7.  A.  acrostichoi'des.  (See  Figs.  IC  and  17  and  accompany- 
ing description. ) — Rich  wojds,  everywhere. 

8.  A.  Lonchi'tis.  Not  unlike  No.-  7,  but  the  fronds  are 
narrower  and  longer,  more  rigid  and  with  hardly  any  stipe.  Pin- 
nae densely  spinulose-toothed. — Apparently  not  common,  but 
plentiful  in  rocky  woods  west  of  CoUingwood,  Out. 

10.     CYSTOP'TERIS.      Bladder  Fern. 

1.  C  bulbif'era.  Frond  large  (1-2  feet),  narrow  and  very 
delicate,  iwice  pinnate,  the  pinnce  nearly  at  right  angles  to  the 
ihachis.  Rhachis  and  pinnae  usually  ivith  bulblets  beneath.  Pin- 
lailes  toothed. — Shady,  moist  ravines. 

2.  C.  fra'gilis.  Frond  only  4-8  inches  long,  with  a  stipe  of 
ihe  same  length,  twice  pr  thrice  pinnate,  Rhadiis  wimjed.—^ 
Shady  clifls. 

11.     STRUTHIOP'TERIS.     OsTRICH  Fern. 

S.  German'ica.  Sterile  fronds  with  the  lower  pinnae  gradually 
much  shorter  than  the  upper  ones.  Pinnae  deeply  pinnatifid.--- 
Common  iu  low,  wet  grounds  along  strean  i. 

13.    Ox\OCIiE/A.    Sensitive  Febn. 

O.Sensib'ilis.  (See  Figs.  18,  IP,  20  and  21,  and  accompanying 
description.) — Comxnou  io  wet  grounds  along  streams. 
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13.  CSMUN'DA.    Floweking  Fern. 

1.  0.  rega'lis.  (Floweking  Fern.)  Fronds  twice  pinnate, 
fertile  at  the  top,  very  smooth,  pale  green.  Sterile  pinnules 
oblong-oval,  finely  serrated  towards  the  apex,  1-2  inches  long, 
either  sessile  or  short-stalked,  usually  oblique  and  truncate  at  the 
base. — Swamps,  along  streams  and  lake-margins. 

2.  0.  Claytonia'na.  Fronds  large,  onco  pinnate,  pale  gt-een, 
densely  white- woolly  when  unfolding  from  the  bud,  with  fertile 
pinnce  among  the  steHle  ones.  Pinnae  deeply  pinnatifid,  the  lobes 
entire. — Low  grounds. 

3.  0.  cinnamo'mea.  (Cinnamon  Fern.)  Fertile  fronds  dis- 
tinct f-om  the  sterile  ones,  contracted,  twice  pinnate,  covered  with 
cinnamon-coloured  sporangia.  Sterile  fronds  rusty-woolly  when 
young,  smooth  afterwards,  once  pinnate,  the  pinnae  deeply  pin- 
natifid.  The  long,  sterile  fronds  in  a  cluster,  with  the  fertile 
ones  in  the  centre. — ^Low  grounds. 

14.  BOTRYCH'IUM.     MoONWORT. 

1.  B.  Virgin'icum.  (See  Figs.  22  and  23  and  accompanyinar 
description.) — Rich  woods,  everywhere. 

2.  B.  lunarioi'des  is  occasionally  found.  It  is  easily  distin- 
guished from  No.  1  by  the  sterile  portion  of  the  frond  bciiig  long* 
petioled  instead  of  sessile. 

Order  OIL    EQUISETA'CEJE.    (Horsetail  Family.) 

We  shall  confine  ourselves  to  the  description  of  a  single 
species  of  the  genua 

EQ,UISE'TUM,   The  Only  Genus  of  the  Order. 

Fig.  24  is  a  view  of  the  fertile  stem  of  Equisetum  arvense. 
the  Common  Horsetail,  of  about  the  natural  size.  It  may  bo 
observed  early  in  spring  almost  Anywhere  in  moist  sandy  or 
gravelly  soil.  It  is  of  a  pale  brown  colour,  and  in  place  of  leaves 
there  is  at  each  joint  a  sheath  split  into  several  teeth.  At  t:e 
ewmwit  of  the  stem  is  a  sort  of  conical  catkin,  made  up  of  a  iar^'© 


COMMON    CANADIAN    WUA)    PLANTS. 


IGl 


number  of  six-sided  bodies,  each  attached  to  the  stew  by  a  short 
pedicel.  Each  of  these  six-sided  bodies  turns  out,  on  examina- 
tion, to  be  made  up  of  six  or  seven  sporangia 
or  spore-cases,  which  open  down  their  inner 
margins  to  discharge  their  spores.  Figs.  25 
and  26  are  enlarged  outer  and  inner  views  of 
one  of  them.  The  spores  themselves  are  of  a 
similar  nature  to  those  of  the  Ferns,  and  re- 
production is  carried  on  in  the  same  manner  ; 
but  each  spore  of  the  Horsetail  is  furnished 
with  four  minute  tentacles  which  closely  en-^ 
velope  it  when  moist,  and  uncoil  themselves 
when  dry.  The  use  of  these  tentacles  is  not 
known. 

Tlie  fertile  stems  will  have  almost 
withered  away  by  the  time  the 
sterile  ones  appear.  These  latter  are 
of  the  same  thickness  as  the  fertile 
ones,  but  they  are  very  much  taller 
and  are  green  in  colour.  Observe, 
also,  the  grooving  of  the  sterile  stem, 
and  the  whorls  of  4-angled  branches 
produced  at  the  nodes. 


nc.26. 
Order  CUT. 


(Club- 


LYCOPODIA  CEJE. 

Moss  Family.) 

Chiefly  moss-like  plants  ;  often  with  long 
running  and  branching  stems,  the  sporangia 
solitary  in  the  axils  of  the  mostly  awl-shaped 
leaves. 


1.  l<ycopo'diiun.  Spoi'e-cases  of  one  Jcind  only^ 
in  the  axils  of  the  upper  awl-shaped  leaves  ;  2- 
valved,  kidney-shaped.     Chiefly  evergreen  plants, 

2.  Seiaginel'ln.  Spore-cases  of  tivo  kinds :  one 
like  those  of  Lycopodium,  containing  very  minute 
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spores,  the  others  3-4  valved,  and  containing  a  few  large  spores. 
The  two  sorts  intermingled,  oi-  the  latter  in  the  lower  axils  of  the 
spike.     Little  moss-like  tufted  evergreens. 

1.    L.YCOPO'Dluai.     Club  Moss. 

1.  L.  luci'dulTUn.  Stems  4-8  inches  long,  tufted,  2  or  3 
times  forking.  The  leaves  forming  the  spike  not  different  from 
the  others  on  the  stem  ;  all  spreading  or  reflexed,  sharp-pointed, 
serrulate,  dark  green  and  shining. — Cold,  moist  woods, 

2.  L.  anno 'timim.  Stems  creeping,  1-4  feet  long.  Branches 
4-9  inches  high,  once  or  twice  forked.  Spike  sessile,  the  leaves 
of  it  yellowish  and  scale-like,  ovate  or  heart-sliaped,  the  others 
spreading  or  reflexed,  rigid,  pointed,  nearly  entire,  pale  green. — 
Cold  woods. 

3.  L.  dendroi'deum.  (Ground  Pine.)  Rootstock  creeping 
underground,  nearly  leafless.  Stems  much  resembling  little 
liemlocks,  6-9  inches  high  ;  uumorous  spreading  branches  with 
shining  lanceolate  entire  leaves.  Spikes  nearly  as  in  No.  2,  4-10 
on  each  plant. — Moist  woods. 

4.  L.  clava'tum.  (Club  Moss.  )  Stem  creeping  or  running 
extensively.  Spikes  mostly  in  pairs,  raised  on  a  slender  peduncle 
(4-6  inches  long).  Leaves  linear,  awl-sliaped,  bristle-tipped. ^- 
Dry  woods, 

5.  L.  complana'tum.  Stem  creeping  extensively.  Branches 
flattened,  forking  above.  Leaves  awl-shaped,  small.  —  Dry 
woods  ;  mostly  with  evergreens.  , 

3.     SELAaiNEL/LA. 

S.  Rupes'tris.  A  little  moss-like  evergreen,  growing  on  ex- 
posed rocks  in  dense  tufts  1-3  inches  high.  Leaves  awl-shaped, 
with  a  grooved  keel,  aod  tipped  with  a  bristle.  Spikes  4-coruered. 
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